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Price Four SlilUincrBf vltn namerous woodcuts, 

THE FIRST PART OF THE VOLUME, COMPRISING 

VEGETABLE PHYSIOLOGY, 



^otitti at i^t 9rti^. 

From the British Sf Foreign Medical Quarterly Beview. 
" We can say conscientiously^ after an examination of the First Part, now 
before us, that if the subsequent volumes are only nearly as good as this, the 
Society will, by their labours, have conferred a great benefit on the rising 
generation. We know not when we have met with a work more clearly and 
pleasantly written, more full of good matter with so little rubbish of any kind, 
or one better adapted to fulfil the object for which it is intended. We agree 
in every word of the statement prefixed to the work by the Society, 
and cordially recommend the Treatise to the notice of all our readers who on 
their own account, or that of their sons or daughters, may be interested in the 
study of Vegetable Physiology." 

From the Provincial Medical and SurgicalJoumal, May, 1841. 

" We cannot but bestow our warmest praise on the manner in which the 
author has executed the task entrusted to him. The Vegetable Physiology is 
one of the most instructive and, at the same time, entertaining books with 
which we are acquainted; the style is pleasing; the illustrations apt ; every 
thing is a happy combination of the utile and the dulce. The volume, moreover, 
contains about 64 wood-cuts. If the succeeding numbers of the Popular 
Cylopsedia sustain the reputation which the one before us must attain, they 
will form an instructive and highly useAil series of works, < popular* in every 
sense of the word.'' 



From the Lancet. 

"If we may judge by the present number, we should augur ^ell of the 
undertaking; the treatise is well-written, and is stored with useful and valuable 
information." 



From the Colonial Magazine , May, 1841. 

<' An Elementary Treatise of Vegetable Physiology published by the Society 
for the Promotion of Popular Instruction— supplying information to the 
agriculturist, gardener, and domestic economist, while it affords practical 
knowledge of general utility, as well as furnishing principles of much interest. 
It is very desirable to encourage the circulation of such works as the one before 
us; the most apathetic is induced to read, new truths awaken his mind, 
reflection is aroused, and the whole nature of the man is changed into a 
thinking rational being. The cheapness and goodness of the volume ought to 
give it a very large sale ; and we trust the Society will persevere in their 
laudable exertions." 



From the Spectator, April 24, 1841. 

" The volume, or rather the part before us, (for Vegetable Physiology is to be 

followed by Botany^ is an original undertaking, and of a superior kind. 

Fertile as is our time in endeavours to present the essentiul principles and 

striking facts of science in an attractive form, we have met \iith nothing equal 

to the Vegetable Physiology ' published by the Society for the Promotion of 

Popular Instruction.' It displays a fulness of knowledge, with great powers of 

popularly conveying it, and a clear and methodical general arrangement, as 

well as a judicious selection of particular facts for the purpose of illustrating 

general principles. Nor is it mere abstract knowledge, which is represented : 

at every proper opportunity physiology is applied either to the object of private 

recreation — aa in caicivating flowers— or to Uie higher purposes of agricultural 

improvement and foreign commerce. Tbe sixl^ c>\x«ipV«T, oi[i * tha Food of 

Plants and the manner in which it is oblained,* %>[iouW >&« lottA. \»^ v^cry 

intelligent agriculturist in the conntrv. whether \i© taxo^k «)oo\A VSdl^ WBas\^\^% ^1 
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304 COMBINATION OP SPECIES INTO GENERA. 

Thus of the "Willow, 71 species have been stated bj one authority 
to exist in Britain, whilst another reduces them to ^. The genus 
Rubus or common Bramble has been thought to Contain 21 British 
species, which are probably Teducible to 6 or 8. These details 
are here introduced, for the purpose of putting the young 
Botanist on his guard, against the tendency to multiply species, 
which is now prevalent among superficial writers, and which is still 
further encouraged by Gardeners, who give new specific names to 
such varieties as those just alluded to, and even to hybrids between 
these (§ 454.). 

477- When the Botanist has satisfied himself regarding the 
species which he has collected, his next step is to combine those 
amongst which he finds the greatest resemblance, mio genera. Now 
in this process he must not be influenced by similarity in their 
general external aspect ; for this will often conceal great differences 
'in their most important organs. There are certain parts which 
furnish essential characters, without similarity in which it would 
be wrong to associate species, however alike in other respects, in 
the same genus ; and, on the other hand, there are parts so sus- 
ceptible of variation, that the differences between them must be 
very striking indeed, to warrant th^ plants being arranged under 
different genera, when they agree in what have been termed the 
essential characters. Thus, for instance, the general outline of the 
leaf has been stated to be often subject to great variety, in accord- 
ance with the degree in which the space between the veins is 
filled up with fleshy parenchyma (§ 234,6) ; and in most cases, a 
difference -in the outline of the leaves of two plants, the distribution 
of the veins remaining the same, would not alone serve to cause 
two plants exhibiting it to rank even as distinct species. But any 
considerable alteration of the veining would be held sufficient for 
such a separation; though the two plants, if agreeing in the 
structure of their organs of fructification, would still be placed in 
the same genus. On the other hand, a marked and constant' dif- 
ference in the organs of fructification would be rightly held 
sufficient to place the two species in different genera, even though 
the form and veining of the leaves might be precisely the same. 
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On the relative value of the characters furnished hy the different 
organs more will hereafter be stated. 

473* Even when thus grouped together into genera, however, 
the number of objects, which the Botanist has to study, remains by 
far too great for convenience ; and he next forms his genera into 
orderSy and combines these orders into classes^ according to their 
respective correspondence and difference in certain characters of a 
stiU more general nature. Now in this process he may foUow two 
very different plans ; and upon these are founded the two systems 
o£ (classification which are now in vogue. The one of these is 
termed the Linnaean System, after its founder ; or the Artificial 
System, from its character : the other is termed the Natural System. 
In the limuean System, a small number of characters,— chiefly 
the number of stamens and pistils — is taken as the standard ; and 
the whole Vegetable Elingdom is distributed under classes and 
orders, according to the correspondences and differences among the 
several genera in these respects, — ^no regard whatever being had to 
any other characters. In the Natural System, all the characters of 
the genera are studied ; and those are united into orders, which pre- 
sent the greatest correspondence in the characters that are regarded 
as of the most importance : on the same principle, the orders are 
united into classes. If the former plan be followed, genera most 
widely differing in their structure and physiological characters 
are often brought together, and others which are nearly allied are 
frequently separated to a great extent ; so that in fact, it is very 
common to find, that nothing can be stated of all the plants included 
in a Linnsean order, except that they have a similar number of 
stamens and pistils. On the other hand, in the Natural System, 
the number of characters, in which there is a general agreement 
among all the plants of a particular order, is so great that, to say 
that the plant belongs to a certain order, is at once to give the 
greater part of its description. This is the case also in the highest 
or most general groups. For instance, to say that a particular 
species is an Exogen, is at once to make known the structure of 
its stem and the mode of its increase, — to express the important 
feet that it has two cotyledons or seed-leaves, — to render it most 
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probable hat the anangement of the veins in its leaves is reticu- 
lated rather than parallel, — ^and to intimate that the parts of its 
flowers are likely to be arranged in fives or fours, rather than 
in threes. 

479. There is a point of 'agreement among the plants brought 
together in Natural orders, which is of the greatest practical im- 
portance. This is, that those which agree in structure almost 
invariably correspond in properties also. For instance, the whole 
of the PapaveraceaB or Poppy tribe possess narcotic properties ; all 
the RanuneulaceaB or Crowfoot tribe are acrid; whilst all the 
Malvacese or Mallow tribe are destitute of imwholesome properties. 
Thus, when a plant is recognized as a member of a particular 
Natural Order, an almost certain account may be given of its pro- 
perties,— whether it is likely to be injurious or wholesome, to 
fomish valuable medicines, or important articles of food. It must 
be remembered, however, that the peculiar properties of the plant 
do not pervade every portion of it ; and that it may hence be 
possible to obtain wholesome nutriment, even from members of 
orders most distinguished for their deleterious properties. Thus 
the Potatoe belongs to the order Solanese, which contains the 
Deadly Night-shade, Henbane, and other poisonous plants ; but 
the edible part of it, which is a deposition of starch for an express 
purpose (§ 337)» is free, or nearly so, from the narcotic properties 
which exist in the steins and leaves. Indeed, as a general rule, 
such depositions of starch may supply wholesome food in any 
order, more especially if care be taken to free them from any juices 
they may contain ; thus the Cassava, which frimishes one of the 
most important articles of food to the inhabitants of many tropical 
countries, is obtained from^'a plant of the order Euphorbiacead or 
Spurge tribe, which is distinguished for its very acrid qualities: and 
these are shared by the juice expressed from the meal after it has 
been ground. 

480. The Liniia3an system, however, is not without its ad- 
vantages for particular purposes. To a person commencing by 
himself the study of Systematic Botany, desirous of making himself 
acquainted with the names and characters of the plants he may 
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meet with in his walks, and not ambitious of extending his studies 
to the higher parts of the science, the linnsean system, when 
applied with the aid of hooks, possesses fecilities which are (at 
present at least) greatly superior to those afforded by the other, 
and which are well calculated to encourage a learner. To count 
the number of stamens and pistils is generally a yery easy pro- 
cess; this at once establishes the class and order; and nothing 
then remains, but to determine the genus and species, which 
(among the comparatively small number found in Britain) a little 
practice in the examination of characters will enable any intelligent 
person to do, with the aid of books in which these are laid down. 
The habit thus gained of discriminating characters, and of applying 
terms, is a most valuable preparation for the study of the Natural 
System when opportunity presents itself. It must be constantly 
borne in mind, however, that the utmost use that can be made of 
the LinuaBan system, consists in the assistance it affords in the 
discovery of the name of an unknown plant ; and, until this has 
been made out, the previous determination of its class and order 
gives no indication of its general structure and properties (not even 
making it apparent whether it is an Endogen or an Exogen, a 
Dicotyledon or a Monocotyledon), since under the same head are 
grouped genera of the most opposite character. It may be said 
that it serves as a sort of Alphabetical index to a book, enabling 
the reader to turn to any part of it he wishes, by looking out the 
subject in the order of its first letters, but giving no idea whatever 
of the general scope of the book, nor of the mode in which its 
subjecte are arranged. 

481. The Linnaean System is liable to many imperfections and 
difficulties in its application, even in the limited circle of British 
Plants ; for example, the number of pistils is liable to be altered 
in any species by the more or less complete adhesion of the car- 
pels ; and that of the stamens may also vary in the different species 
of the same genus, and even among the different individuals of the 
same species, or even (in some instances) among the different 
flowers of the same stem. The adoption of characters thus liable 
to vary cannot, therefore, but sometimes lead to confusion. For 
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instance, of the genus Polygomun, of which the several British 
species are knoTm by the names of Bistort, Buck-wheat, Persi- 
caria, &c., one has always, and two others have occasionally, eight 
stamens ; whilst in the rest the number varies from fire to ten. 
As eight seems to be the most regular number, the plant is placed 
in the class Octandria : and although its styles are sometimes only 
two in number, it is placed in the order Trigynia, because they are 
more commonly triple. Now if a student meet with a specimen 
which has five, six, or ten stamens, he will vainly search for its 
character among the genera of the LinnsBan class to which it 
would seem to belong ; and imless he happen to consult a book 
which makes special mention of the genus in these several classes, 
he will be altogether at fault. Suppose that some more knowing 
Bo^ist tells him that his plant is a Polygonum, he will again 
turn to his book, wondering how he could have overlooked it ; but 
he will find the genus in the class Octandria, in spite of the 
different number of stamens in the specimen before him: and 
he will then learn that it is placed in the genus Polygonimi on 
account of its strong general resemblance to other Polygonums, in 
spite of its differing from them in characters which are ordinarily 
considered as sufficient to establish classes and orders. Again, 
the greater part of the species of the genus Bkammis (Buckthorn) 
possess both stamens and pistils in the same flower ; but the species 
most commonly known in this country on accoimt of its purgative 
properties is Dioecious, the stameniferous flowers being on one 
plant, and the pistiliferous on another. (§ 435). The students who 
met with it, therefore, would seek for it in the class Dicecia, where 
he would be disappointed as before ; since, as in most species the 
flowers are complete, it is placed in the class and order to which 
the number of its stamens and pistils would refer it. 

482. Such exceptional cases occur much more frequently than is 
commonly supposed. It has been proved that, in fourteen divisions 
of the Linnaean system, including 173 British genera, there are no 
less than 43 exceptions, — one-quarter of the whole ; and that out 
of 274 genera of North America, belonging to eighteen linnsean 
sections, there are 78 exceptions, — rather more than a quarter. 
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These facts are important, both as preparing the student to meet 
with such difficulties, even in the study of the TiinnaRan system, 
which is generally considered so easy of application ; and also as 
showing the imperfection of the system itself, which is of no value 
whatever, beyond the temporary purpose of facilitating the early 
studies of the Botanical Student. In well-arranged descriptions 
of British Plants (such as Hooker's British Flora, which may be 
strongly recommeivded for this purpose) the most perplexing of 
these cases are noticed, in such a manner as to prevent the loss of 
time and labour, in vain attempts at discovering genera in wrong 
classes, or species in wrong genera. 

483. Entertaining, as the writer does, from some experience in 
the matter, the foregoing opinion of the advantages of the Linnsean 
System for a beginner, it is desirable here to give an outline of the 
principles upon which its divisions are founded, which may serve 
as an introduction to the regular systematic treatises on the sub- 
ject. The Phanerogamia or Flowering Plants are distributed 
under twenty-three Classes, all of which are characterized either 
by the numher or particular arrangement of the stamens. In the 
first twelve of these, numher alone is regarded. Their names are 
formed by the combination of the Greek nimieral expressing the 
required number, with the termination aTs^frta, which has reference 
to the supposed male office of the stamens in the process of fertiliza- 
tion. These classes, therefore, stand simply as follows. 
Class I. MoNANDRLA, One Stamen. 
II. DiANDRiA, Two Stamens 

III. Triandria, Three Stamens 

IV. Tetrandria, Four Stamens 
V. Pentandria, Five Stamens 

VI. Hexandria, Six Stamens 

VII. Heptandria, Seven Stamens 

VIIL OcTANDRiA, Eight Stamens 

IX. Enneandria, Nine Stamens 

X. Decandria, Ten Stamens 

XI. DoDECANDRiA, Twelve to Nineteen Stamens 

XII. IcosANDRiA, Twenty or more Stamens. 



310 OHARACTBBS OF LINNJBAN CLASSES. 

To the last meutUMned class, however, another character belongs ; 
for in the next class, Poltandria, the number of stamens is also 
twenty or more. They are distinguished by the mode of inser- 
tion of the stamens ; these appearing to arise from the calyx in 
the former, and from the disk or receptacle in the latter. This 
distinction, which wiU be hereafter shown to be important in the 
Natural System, will be at once imderstood by comparing a true 
Bose, Plum, Cherry, or Pear blossom, with a Christmas Rose, an 
Anemone, or a P^ny ; when the calyx and corolla of the former 
are pulled oiF, they carry the stamens with them; but they may 
be entirely removed from the latter, leaving the stamens attached 
to the disk. These two classes will, therefore, stand as follows : — 

Class XII. IcosANDRiA, Stamens Twenty or more, inserted into 
the calyx. 

Class XIII* PoLYANDRiA, Stamens Twenty or more, inserted 
into the receptacle. 

The next two classes are characterized by peculiarities in the 
proportional length of the siamens, as well as in their number. 
Those which are fonder than the rest are said to he in power ; 
and the termination dynamia is applied to the number of these, 
in order to designate their peculiarity. 

Class XIY. DiDTM AMiA, Four Stamens, two longer than the 
others. 

Class XY. Tbtradynamia, Six Stamens, four longer than the 
others. 

The three following dasses are characterized by the more or 
less complete \mion of the filaments of the stamens into bundles, 
or brotherhoods J on account of which the termination adelphia is 
applied to the number of such bundles. 

Class XYI. MoNADELPHiA, Stamens united into a single 
bundle, forming a tube which surrounds the style. 

Class XVII. DiABBLPHiA, Stamens united into two bundles. 

Class XYin. PoLTADBLPHiA, Stameus united into several 
bundles. 

In the next class, it is the anthers which form the tube ; and 
the name applied to it signifies 2l growth together. In the succeed- 
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ing dass, the stamens and the pistil grow together ; and the name 
gyn^ndria refers to this union of the male organs wjith the female, 
the latter being designated by the first syllable, which will pre- 
8<mtly be seen to be much employed in the description of the 
orders. 

Class XIX. Synoenesia, Stamens united by their anthers into 
a tube. 

Class XX. Genandria, Stamens and Pistils grown together. 

The three remaining classes are characterized by the separation 
of the stameniferous and pistilliferous flowers ; the import of the 
names of the first two has been already explained. (§ 435.) 

Class XXI. Moncecia, Stamens and Pistils in separate flowers, 
but both growing on the same plant. 

Class XXn. DicEciA, Stamens and Pistils not only in two 
separate flowers, but these flowers situated on two diffeient 
plants. 

Class XXin. PoLYGAMiA, Stameus and Pistils separated in 
some flowers, united in others, either on the same plant or on 
two or three different ones. 

This last class is now united, by the common consent of 
Botanists who adopt the LinnsBan System, with that of Stngene- 
fiiA ; since aU its stameniferous flowers are marked by the adhesion 
of the anthers; and the great yariety of the distribution of the 
sexual organs among the different flowers renders it undesirable 
to employ thoit as a character. Including the Polygamia, then, 
the dass Syngenesia exactly corresponds with that which will be 
described in the Natural System as the Order Compositjb, includ- 
ing those plants in which the flowers are crowded together in 
heads^ as in the Sun-flower, Dandelion, &c. 

484. The Orders, or subdiyisions of the classes* are generally 
founded upon the number of the styles^ or (if these be not present) 
of the stigmas; or upon certain peculiarities of the seed-yessel. 
In the first thirteen classes, the number alone is regarded; and 
the orders are designated, as before, by the Greek numerals, with 
the termination gynia^ which refers to the supposed female charao- 
ier of the pistil. 
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Order 1. Monogynia^ One Style 

2. Digynia^ Two Styles 

3. Trigynia^ Three Styles 

4. Tetragynta^ Four Styles 

5. Pentagynia^ Mre Styles 

6. Hexagynia^ Six Styles 

7. Heptagynia^ Seren Styles 

8. Octogyniay Eight Styles 

9. Enneagynta^ Nine Styles 

10. Decagynia^ Ten Styles 

1 1 . Dodeccigynioy Twelve Styles 

12. Pdygynia^ More than Twelve Styles. 

• It will be evident, from the description of the structure of 
the pistil formerly given (§ 434.), that the number .of styles 
affords no indication of the character of the ovarium. Thiis, the 
ovarium may be formed of many carpels, the divisions between 
which remain as distinct partitions, whilst the styles and stigmata 
of all these may have coalesced into one piUar ; so that we may 
have a single style with a many-celled seed-vessel. On the other 
hand, the walls of the carpels may form but incomplete partitions, 
so that the cavity of the ovarium is undivided (Fig. 50.) ; whilst 
the styles and stigmata may be numerous. It will hereafter be 
shown that the structure of the ovarium itself is a much less 
variable character than the nimiber of Styles, which is liable to 
alteration in many species (like that of the stamens) through the 
adhesion or the non-development of some of them. In the class 
DiDYNAMiA, the characters of the orders are drawn from the 
structure of the seed-vessel. The first, Gymnospermia^ or naked- 
seeded, includes those in which the ovary has four carpels, each 
enclosing a single seed; and this, when mature, fills up the cavity 
in such a manner, that the wall of the seed-vessel appears like 
an outer coat to the seeds, which thus do not seem to have any 
other envelope. We shall hereafter find that the only true naked- 
seeded plants are the Coniferae or Pine tribe, and its allies, in 
which the seeds never are enclosed in a seed-vessel. The second 
Order, Angiospemice, inclu 'e^ those Didynamia which have a dis- 
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tmct seed-capsnle, usually two-celled, each cavity containing many 
seeds. In the next class, Tetradynamia, there are also two 
orders, distinguished by the form of their pod-like seed-vessel ; — 
the first, SiliquosoB^ having a long-pod ; — ^the second, SUicuhsce^ a 
short one. The Orders of the classes Monadelphia, Diadelphia, 
PoLYADELPHiA, depend upon the number of their stamens ; and 
they have the same names as the thirteen first classes, — ^the num- 
ber of stamens, however, being never less than five. The sub- 
division of the class Synoenesia (as now understood) is rather 
complex ; and, as it is nearly the same in the Natural System, 
it will be better explained under the Order CompositsB. The 
orders of the classes Gynandria, Mongbcia, and Dicecia, are 
distinguished by the number of stamens, and are consequently 
Monandria^ Pentandria^ &c. 

485. There are many of these orders which form groups truly 
xiatural ; that is, which consist of genera having a large number 
of points of agreement vnth each other, independently of the 
characters on which the subdivision is founded. For example 
one portion of the class Pentandria, order Monogynia^ corresponds 
with the Natural Order UmhelliferoB (including the Parsley, 
Carrot, . Hemlock, Parsnep, &c.) ; the Class Triandria, order 
Digynia^ very nearly corresponds with the natural group of Grasses, 
all these having three stamens and two styles, which combination 
is not found in any other plants. The Didynamia Gymna- 
spermia again, are the same with the Natural Order Lahiatce^ to 
which belong the various kinds of Mint, Thyme, Dead Nettle, &c; 
and the class. Tetradynamia corresponds with the natural Order 
CrtteifercBy to which belong the Mustard, Cress, Cabbage, Turnip, 
Stock, Wall-flower, &c. From the predominance of the number 
three and its multiples in the parts of the flower of Endogens, we 
find most of this group included in the classes Triandria, Hex- 
andria, and Nonandria; whilst the prevalence of the numbers 
four and five among Exogens, causes the classes Tetrandria and 
Pentandria, Octandria and Decandria, with Icosandria and 
Polyandria, to contain a very large proportion of that division. 
But the linnsean system often brings together Exogens and 
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Endogens into dose contact ; besides breaking up the natural al- 
liances of each, so as to scatter mdel j apart the members of groups 
nearly united. Examples of this will be hereafter given. 

486. The Natural System, on the other hand, aims to present 
an harmonious and consistent yiew of the Vegetable Kingdom, 
by associating into Orders those genera which agree in the most 
numerous and important chaiacters, and which differ from odiers 
in the same. A table of the characters of these Orders would 
therefore resemble the TaUe of Contents of a well-arranged book ; 
giving at one glance to a person at aU acquainted with the subject, 
an idea of the mode in which it is treated by the author, and dE 
the relations which the several divisions of it had in his mind ; 
and enabling a person who is entering upon the study of it, to do 
so with the knowledge that he is not gleaning at random, as if he 
were reading through a Dictionary, but that every acquisition he 
makes of an individual part is something toward an acquaintance 
with the plan of the whole. One more illustration may set this 
matter in a still clearer Mght. The reader may be requested to 
consider this series of Treatises as completed according to the 
original plan ; and as consisting of a number of Volumes, each 
devoted to some particular Science, but all having a certain degree 
of connexion with each other. Each Volume consists of a series 
of Chapters, in which th^ subdivisions of these Sciences are re- 
spectively treated of, and among which there is a still closer degree 
of connexion. Every chapter, again, is made up of a number of 
paragraphs, each intended to contain one or more important ^ts, 
the knowledge of which is in itself useful, "but which can only be 
frdly understood when read continuously with the preceding and 
following paragraphs. We shall further suppose that the subject 
of every paragraph could be concisely expressed by a single word. 
Now we will imagine these paragraphs, aU printed on separate 
slips of paper, with their appropriate titles, were given to a man of 
science with a request that he would arrange them for publication. 
His first idea might, perhaps, be, to place them in alphabetical 
order, so as to form a kind of Dictionary ; this being the most 
easy method of fulfilling his task, and also having the advantage. 
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when complete, of admitting yeiy easy leference to anj required 
subject. Bat what idea would the reader of such a Yolnme gain, 
of the plan which the original Author had in his mind ? Or what 
connected and harmonious scheme of knowledge could he frame 
from them, unless he digested and arranged them in his own mind, in 
the manner in which we shall suppose our Man of Science to proceed 
to do ? He might commence in two wajrs ;— ^ther by separating 
the whole into heaps, according to the subjects to which they 
respectively refer, e.g. Mechanics, Chemistry, Geology, Botany> 
Zoology, &c. and then arranging these sin^y; — or by en- 
deayouring to join the separate paragraphs together, according to 
their obvious connection. He will probably find a combination 
of these two methods the most advantageous ; and by a careful 
examination of each single paragraph,, in its relations to the 
whole, he may at last succeed in producing a series of connected 
Treatises, methodically arranged according to their respective 
subjects, and regularly divided into chapters, very nearly, or even 
exactly, upon the plan of the original Author. Now the Alpha- 
betical arrangement would bear a close parallel with the Linnsean 
system of Botanical classification ; whilst the latter distribution, — 
the one evidently most calculated to convey to the learner a connected 
rather than a demUory knowledge of the several objects of his 
pursuit, may not unaptly represent the Natural System. 

487* It is by seeking f(Nr the latter only, that any of those 
general principles can ever be attained, which give their chief 
value to the &cts of Science, and which lead us higher and higher 
in the contemplation of that Almighty Power and Boundless 
Wisdom by which the Universe was framed ; for ^le Natural 
System would be but a Table of Contents of the Vegetable Kingdom, 
aiianged on the plan of its Divine Author. In order to attain it, 
the Botanist requires to become acquainted, not only with all the 
tribes of Yegetables at present existing on the surface of the globe, 
but with the forms and characters of those which have once existed ; 
since — it cannot be doubted — all these constituted parts of the one 
general scheme, without the knowledge of which it would be im- 
possible to reconstruct it. Now it is well known to the Botanist, 
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that a ver}' large number of the species of Plants with which he is 
somewhat acquainted, haye been so imperfectly examined and de- 
scribed, that their true place in the system cannot be determined ; 
and there is good reason to believe that there are many more of which 
he is totally ignorant. Here, therefore, are abundant causes for the 
imperfection of any natural system which can be at present framed ; 
and should these ever be removed by long-continued labour and re- 
search, there will yet remain the other causes, resulting from the im- 
possibility of becoming fully acquainted with the characters of the 
races which have existed in former periods of the earth's history, 
and have been swept completely from its &ce. Of these, some 
remains are occasionally discovered, sufficiently perfect to excite 
the liveliest interest and curiosity, by showing that races formerly 
existed, which fill up many of the wide gaps existing between 
those with whose characters we are now familiar, and which, 
if we knew more of them, would explain many things that are at 
present most perplexing. 

488. Some of the strongest upholders of the Linnaean system 
are influenced by their veneration for its author; whose fame, 
however, will rest on a foundation much more durable than this. 
It is not generally known that the advantages of the Natural 
method have never been more highly appreciated, than they were 
by Linnaeus himself. When he framed an Artificial system for 
the convenient arrangement of plants, it was with the very purpose 
for which the temporary employment of it has been here recom- 
mended, — ^namely, to facilitate that acquaintance with the Vege- 
table Kiugdom, which must be gained before a Natural method 
can be framed. Linnaeus himself gave a sketch of the Natural 
System, explaining the principles on which it might be expected 
to rest; and he pronounced the investigation of the natural 
affinities to be the great object of his studies, and the most im- 
portant part of the science. He considered the Artificial system 
as a temporary expedient, which, however necessary at that day, 
would inevitably give place to the system of nature, so soon as its 
fundamental principles should be discovered. The elucidation of 
the latter, he said, is the first and ultimate aim of Botanists ; to 
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tiiis end the labour of the greatest Botanists should be diligently 
directed; and the merest fragments of this system should be 
carefully studied. Though not then fully discoYered, he spoke of 
the pursuit of it as held in high estimation by the wisest Botanists, 
and as being thought of little consequence only by the less learned. 
" For a long time," he adds, " I hare laboured to establish it ; I 
haye made many discoyeries, but haye not been able to perfect it ; 
yet while I liye, I shall continue to labour for its completion. In 
the mean time, I haye published what I haye been able to discoyer ; 
and whosoeyer shall resolye the few plants which still remain, 
shall be my Magnus Apollo. Those are the greatest Botanists, who 
are able to correct, augment, and perfect this method; which 
those who are unqualified should not attempt." Those therefore, 
who, priding themselyes upon their being disciples of Linnaeus, con- 
tinue to employ his temporary and artificial system of classification, 
to the exclusion of one founded upon Natural principles, imagining 
that they are upheld by his authority, quite mistake the yiews of 
their great master, and sadly misrepresent his opinions. 

489. The knowledge of the Vegetable Kingdom obtained by 
linnseus, howeyer, was far too small in amount, to enable him to 
fiame a Natural System upon sound principles. The number of 
species known to him was probably not an eighth part of those 
with which Botanists are now acquainted ; and no arrangement, 
therefore, could be formed, which was not marked by many wide 
and unsightly gaps. Further, so little was at that time known of the 
internal arrangement of the organs of plants, that even the dis- 
tinction between the two principal forms of structure in the stem, — 
eyident and well-marked as it now appears, — was not then un- 
derstood. Neyertheless, with that sagacity which so remarkably 
characterized him, Linnaaus succeeded in grouping together genera 
into orders, which are eyen now regarded as, for the most part, 
yery natural assemblages; that is, as containing plants really 
allied to each other in their most important characters, and 
differing from those of other orders in the same. But of the best 
mode of auanging these orders he was necessarily ignorant, since 
the most important characters were not then understood. The 
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great progress which has heen made since his time, in the Structmai 
and Physioloj^ical departments of Botanical Science, has done much 
to place Classification on a more certain hasis ; yet there is still 
much wanting, hefore Botanists shall he generally agreed on the 
principles which shall regulate the division and subdivision of 
the Vegetable Kingdom. In the following outline, the object is 
less to give a bare sketch of the entire system, than to offer such a 
view of it, as may serve to show its nature. It is intended to 
describe most fiilly those Orders to which the greatest number of 
British Plants belong ; and to state the relations which the species 
of most importance to man, whether as l^imishing articles of food, 
valuable medicines, or materials for his various arts, bear to these. 
In so doing, it has been deemed advisable to adopt the Classifica- 
tion of De Oandolle, that being the one which is most in use at 
the present time ; and the principles upon which it is founded will, 
therefore, now be explained. 

490. It may be remarked, however, in the first place, as a prin- 
ciple common to all Systems of Classification which profess to be 
Natural, that the different values which are attached to the various 
characters furnished by the several organs of plants, should be esti- 
mated by the degree in which they respectively indicate important 
similarities or differences of ^^ra^o/ conformation. It often happens 
that attention to one or two characters may afford a considerable 
amount of knowledge of the whole; because those characters 
are found to be inseparably connected with others. An instance 
of this has been already given, in regard to the primary division 
between Exogens and Endogens (§ 478.) ; and it may be useful to 
illustrate it further by reference to the Animal kingdom. If, for 
example, we meet with an Animal covered with feathers, we at 
once know a great deal of its internal structure and economy. It 
is a Vertehrated animal, possessing a jointed back-bone and com- 
plete internal skeleton ; it has all five senses ; its blood is red ; it 
breathes air; its temperature is high; its young are produced 
from eggs ; it walks upon two legs ; &c. &c. Here we are at once 
informed that this unknown animal possesses all the characters 
peculiar to the class of Birds; since no other animals than Birds 
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possess a coyering of feathers, which is inseparably connected 
with the whole plan of their structure and economy. In the same 
maimer, the classification of the Mammalia (Quadrupeds) ac- 
cording to their teeth, proposed by Linnaeus, proves to be a yery 
natural one, although founded upon a single set of characters; 
because the form and number of the teeth yaiy with the nature of 
the food on which the animal is intended to live ; and to make use 
of this, a certain Ibrm of digestive apparatus is adapted ; as well as 
a certain kind of general structure, furnishing the instruments by 
which the food is obtained : so that these may be known to a great 
extent from the inspection of the teeth alone. In like manner the 
Botanist, whilst founding his arrangement upon the whole group 
of characters which each Plant exhibits, endeavours to select 
those, as marics for distinguishing the several divisions which 
are at once easily recognized, and which serve as the best key 
(so to speak) to those which are seated within. Such characters 
are Natural, then, in proportion as they indicate general con- 
formity or difference of structure ; thus, the distribution of the 
veins of the leaves, — a character easUy recognized, — will in general 
serve to distinguish Exogens and Dicotyledons from Endogens 
and Monocotyledons ; and it is there&re a very natural character, 
serving as a key to all those which are indicated by these terms. 
On the other hand, the number of stamens and pistils in a flower 
is a purely artificial character, since it gives no further certain 
information of the general structure of the plant. 

491. • Another general principle of natural classification must 
next be pointed out. When a number of Plants or Animals are 
associated, on account of their general resemblcmce to each other, 
into a Natural Group, it will be found that the characters in which 
they agree are presented by some members of the group much 
more prominently than by others ; and that in some they are 
occasionally so much wanting, that these can scarcely be regarded 
as connected with the rest ; yet they would not seem to be more 
easily included in any other groups. Now those members of a 
natoial group which most strikingly present an union of all th& 
diaracters by which it is distinguished, are spoken of as its ttfpea i 



9 

320 PRINCIPLES OP NATURAL ARRANGEMENT. 

and those in which these characters are less obvious are termed 
aberrant members of the group. It is by these, in fact, that 
natural groups are connected with one another ; for it will generally 
be found that in the aberrant members of one group, its characters 
become (as it were) gradually shaded off, until they almost blend 
with those o^ the next. To revert to an illustration formerly (§ 18) 
employed ; — ^where the countries occupied by two nations are not 
separated by any marked natural boundary (as a broad river or high 
chain of mountains), the pecidiar characters of these nations, which 
may be regarded as most strongly exhibited in their respective 
chief towns, become gradually blended towards the border where 
they meet ; so that the transition from one to the other is by no 
means so abrupt, as if the traveller were conveyed at once from 
the metropolis of each to that of the other. Every natural group, 
then, may be regarded as a sphere, surrounded by other spheres, 
each representing another group, which touch it at certain points; 
the type of each will occupy its centre ; and the aberrant mem- 
bers will be disposed in various positions around it, in proportion 
as they lose its peculiar characters and approach other groups. For 
example, the group of Lizards is intermediate between that of 
Serpents and that of Tortoises. There are some lizards in which the 
body and tail are greatly lengthened, whilst the legs are shortened, 
so that the form of the Snake is approached ; and in the common 
Slow-worm or Blind-worm of this country, the external form is 
completely that of a Snake, whilst beneath the skin two pairs of 
small though perfectly-formed legs may be found on careful 
examination. This, then, is an aberrant form, situated just on the 
border of both groups, and scarcely having a certain claim to a place 
in either. On the other side, the Lizards are connected with the 
Tortoises by an American species commonly known under the name 
of the Alligator-Tortoise, or Snapping-Turtle, which may be con- 
sidered as a Tortoise with a long Lizard-like neck, legs, and tail, 
or as a Lizard with a Turtle-shell on its back. The Lizards are 
connected, again, with Birds (to which they would not seem to 
have the slightest possible relation), by means of a very curious 
animal not now existing, which had the general structure of the 
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Lizards ; but which had the fore-legs conyerted into wings like 
those of a Bird ; and which seems to haye been coyered with 
something intermediate between scales and feathers. Many similar 
instances will present themselyes in the study of the Vegetable 
Kingdom. 

492. Hence when It is stated that a Plant or Animal belongs 
to a particular group, it is by no means necessarily implied that it 
possesses ail the characters which are considered as marking that 
group. Thus,^ — to revert to an instance just now employed in 
illustration, — ^the structure of the feathers, which are generally so 
characteristic of the class of Birds, is greatly modified in some of 
the species which approach nearest to other groups ; in the Emu, 
for example, (one of the Ostrich tribe) the feathers are little else 
than stiff branching hairs ; and in the Penguin, those covering the 
fin-like wings resemble scales. So, again, in the first Natural 
group of plants which we shall consider, — the Banunculua or 

- Crowfoot tribe, — there are some species which have the parts of ' 
. the flower arranged in threes^ as in Endogens ; yet they are not 
really such, for their stems are Exogenous, the veining of their 
leaves is netted, and their embryo is dicotyledonous. Again the 
common Arum maculatum (Cuckow-pint or Wake-robin) has re- 
ticulated leaves; but it is not an Exogen, because its stem is 
Endogenous, and its embryo monocotyledonous. And the Pond- 
weed (Potamogeton) has the parts of its flowers arranged in fours ; 
yet it does not belong to Exogens, since its leaves are parallel-veined 
and its embiyo is monocotyledonous. 

493. In considering the value of the several characters afforded 
by the varieties in the structure of Plants, it will be convenient to 
follow the same order as that which has been adopted in describing 
that structure. The Elementary Tissues do not afford any means 
of distinction, except in regard to the primary diidsions, — the 
presence of Spiral Vessels being on the whole characteristic of 
Flowering Plants (which have been hence termed Vascidares); 
and their absence being nearly constant in Oryptogamia (which 
have been hence termed Cellulares). There are some of the 
inferior Phanerogamia, however, in which no spiral vessels can be 
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detected; and in the Ferns, ^hich stand at the head of the 
Cryptogamia, traces of them may be foimd. However, if on 
examining any portion of the &bric of an unknown plant, spiral 
vessels were distinctly seen, this might be regarded as sufficiently 
indicating that the specimen belonged to the higher of these two 
groups. The peculiarity of the woody fibre in the Comferae and 
allied orders, together with the absence of the dotted-ducts or 
special sap vessels, is characteristic of that portion of the Phanero- 
gamic diviinon ; but excepting in this instance, no use can be made 
of the varieties of the elementary tissues, in defining the sub- 
divisions of the classes of Plants. 

494. The structure and mode of increase of the Stem afford, 
as already stated, the means of establishing the soundest division 
of the Phanerogamia : and the two groups of Exogens and 
Endogens are imiversally recognised as natural classes. Between 
these, however, there are several connecting links,— some Exogens 
exhibiting in their stem, no separation into annual layers, — and 
some Endogens presenting an approach to the Exogenous division 
of the kingdom. One small order (CalycantheaB) is known by the 
presence of four incomplete centres of vegetation surrounding the 
principal one; and the Passion-flower tribe are remarkable for 
having the stem almost cut into four quarters : whilst a square 
stem is universal in the Dead-Nettie tribe. In some orders, such 
as the Cacte83 (Prickly-Pear tribe) and EuphorbiacesB (Spurge 
Tribe), the quantity of cellular tissue usually so much predominates 
that the stems are sofb and succulent ; but this is not always the 
case, some genera having stems of the ordinary character. No 
very positive characters can in general, therefore, be drawn from the 
structure of the stem, in dividing the classes into sub-classes and 
orders. Nor do the Roots afibrd any better guide ; since the 
modifications of form of which they are susceptible are very few, 
and they are by no means constant in particular groups. As a 
general rule, however, it may be observed that neither bulb nor 
rhizoma (§ 149, 150) are found in Exogens, and that they are 
confined to a few orders among Endogens. 

495. The Leaves are subjecit to considerable modifications, both 
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in positton, form, and structure, which are rery usefiil in classifi- 
cation. The general difEerences among the leaves of Exogens, 
Ehidogens, and Acrogens, hare already been sereral times adrerted 
to. The relatire position of the leares, as whether alternate, 
opposite, or rerticillate, is of)«n a reiy important character ; but 
in regard to this, as well as to other characters, it often happens 
that it is of much gpreater yalue in some orders than it is in others. 
Thus in Lamiaceao the j are uniformly opposite : so that no plant 
can belong to the order, in which they are alternate or yerticillate. 
In UrticacesB (the Nettle tribe), on the other hand, they are con- 
stantly alternate ; so that no opposite-leared plant can belong to 
the order. In this manner the common Dead-Netties and Stinging- 
Nettles may be at once known from each other. But in many 
others, one arrangement is prevalent, and yet the other sometimes 
occurs. The degree of division of the leaves, again, is subject to 
considerable uncertainty in many orders, from causes formerly ad- 
verted to ($ 234 — ^9); yet in others a constant form is maintained ; 
thus, leaves with teeth or jagged edges are never found in the 
order CinchonacesB (from which the Peruvian Bark is supplied), 
and they are very rare in Endogens. The particular characters 
afforded by the veining of leaves are much more constant, as 
formerly shown (§ 235), than those derived from their form ; and 
it is probable that, as they have only been recently attended to, 
much assistance will be obtained in classification from an increased 
knowledge of them. A character which would not at first sight 
appear of much importance, is afforded by the presence or absence 
of those little dots in the leaves, which are reservoirs of oily 
secretions; yet these, being connected as it would seem with some 
important difierences in the general economy, are extremely 
characteristic of certain natural orders, such as Myrtaceaa, the 
Myrtle tribe, and Aurantiacese, the Orange tribe, serving to dis- 
tinguish all their members from those of other orders nearly allied 
to them. In other orders, however, there are some genera with, 
and others without these pellucid dots. The clear or milky 
character of tne juices of the leaves and stalks* indicating as it does 
tlie absence or presence of certain secretions which are character- 
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ittic of particular orders, will often prove of much use in dis- 
tingui^ing their members. At the base of the leaf-stalks are 
often found little leafy appendages (which are in fact leaves, in an 
imperfect state of dcTelopment), termed Stipules ; the presence 
or absence of these frequently enables the Botanist to distinguish 
the plants of two allied orders, of which one possesses them, whilst 
the other does not ; and certain peculiarities in them, which will 
be hereaft:er noticed, are occadonallj yery characteristic of parti- 
cuLar groups. 

496. Passing on to the Flowers, we first have to notice the 
characters afforded by the bracts ; these are seldom of any use in 
distinguishing orders, on account of their constant variation within 
the limits of each; but they are often valuable in separating 
genera and species. The calyx is used in a variety of ways t( 
distinguish orders ; but the characters it affords are far from being 
of equal or uniform importance throughout. The number of 
sepals is sometimes a very useful and constant mark of a par- 
ticular order; thus, in Cruciferae, the Cabbage and Turnip 
tribe, they are always four, and in Papaveraceae, the Poppy tribe, 
always two : but in many orders it is extremely variable. The 
equal or differing size of the sepals is another character of great 
importance in some cases, but not to be regarded in others. Again, 
the union of the sepab by the adhesion of their edges, is a charac- 
ter to which great value may usually be attached ; when this ad- 
hesion unites all the sepals, the calyx is commonly said to be mono- 
sepaloM (singlcHsepalled) ; but the term gamosepahus^ expressing 
the union or adhesion of the sepals, is to be preferred. A still 
more important character is the degree of adhesion of the calyx to 
the organs it includes. Where it arises immediately from the disk or 
expanded top of the flower-stalk, and where the corolla, stamens, 
and pistil are quite distinct from it, arising by themselves from the 
disk, as in Fig 65, the calyx is said to be inferior to the ovary, or 
non-adherent to it But where the calyx seems to spring from 
the top of the ovary or seed-vessel, instead of beneath it, it is 
called superior; this conformation is due to the adhesion of the 
' calyx to the wall of the ovarium, so that it forms a tube com* 
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pletelj enclosing it, as in the Rose, Apple, &c. In some plants 
the calyx is altogether absent ; and then the general rule is that 
the corolla is likewise deficient. Such plants are said to be 
Achlamydeoua^ the essential parts of their flowers being destitute 
of envelope. In the Compositae, however, which possess a 
corolla, the calyx is present in an undeveloped form, constituting 
the down which surrounds the bottom of the corolla, and is 
attached to the top of the seed, as in the Dandelion. 

497- In regard to the number and regularity of the parts of 
the corolla, nearly the same may be said as of the calyx. These 
characters are valuable in some instances and not in others. The 
separation or adhesion of the petals, constituting what is com- 
monly known as the polypetalous or monopetalous corolla, is 
often a character of first-rate importance, as will presently appear. 
Still, firom the cause formerly mentioned, (§ 456) it is liable to 
some xmcertsdnty, and must not, therefore, be trusted too implicitly. 
Sometimes no corolla is to be found, the calyx still being present; 
and the plant is then said to be apetalous (destitute of petals) or 
Monochlamydeous, This is a character, however, on which great 
reliance cannot be placed; since apetalous genera frequently 
present themselves in orders which usually possess complete 
flowers, — an occurrence which is less common amongst monope- 
talous Exogens than among those which have separate petals, so 
that the character is of more value in the former than in the 
latter. 

498. When our attention is directed to the more essential parts 
of the flowering system, — ^the stamens and pistil, — we meet with 
some characters on which more constant reliance can be placed ; 
but these are not among the most obvious, such as the in- 
experienced Botanist would first attend to. For example, the 
number of stamens is a character to which little importance can be 
attached ; since this is liable to vary extremely among the genera 
of almost every order, — ^in many cases among the species of the 
same genus, — ^not unfirequently, among individuals of the same 
species, — and even in different flowers on the same plant. Yet 
there are particidar orders, in which the number of stamens is very 
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constant throngliout, and is veiy cbaracteiistic of them. The roost 
important chaiact«TS afibnied by the Btamena, aie diawn irom 
th«r mode of origin. &om the lower part of the fiower. They m&j 
arise, like the sepals and petals, from the disk, beneath the oraiy; 
in this case they are sud to be kypogj/Kotit (this term designat- 
ii^ theii origin from beneath the femak part of the flower). A 
T of a flower constructed upon this plan is shown in 
Fig. 65 ; the eepals of the calyx, the 
petals of the corolla, the stamens, and 
the pistil, are there shown to be all 
gepaiately implanted on the disk. 
But it may h^pen that the sepals 
and stamens arise tc^etber, (these 
patts being oppo»te in a r^ular 
flower, whilst the petals alternate with 
them so as not to prevent their ad- 
hesion 4 463,) and that they adhere 
for a part of their length, so that the 
stamens appear to arise from the calyx, 
and come away with it when it is de- 
tached ; in this case, or when they 
adhere in a similar manner to the 
petals, they are said to be perigynom, 
having their origin around the female 
oi^an. A plan of such a structure 
is shown in Fig. 66. Lastly, when the 
calyx embraces the ovarium, it also 
closely envelopes the stamens, which 
are not freed from it except at the 
top of the seed-vessel ; in this case, 
the stamens, appearing to arise from 
the top of the ovarium, are said to be 
^!]^^{iu«, being seated upon the female 
organ. This mode of conformatioii is 
illustrat«d by Fig. 67, which also ex- 
Kg. 67. plains what was meant by a tuperwr 
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edtfx ($ 496.). Peculiarities in the mode in which the anthers 
open to disperse the pollen are sometimes characteristic of par- 
ticular orders ; thus the Berberry and Laurel tribes have anthers 
bursting by valves ; and the Heaths have anthers opening by pores 
(§ 433.). Bat such peculiarities are found in other genera, 
amongst orders which do not possess them ; and they must not, 
therefore, be implicitly relied on. 

499. Of all natural characters, those furnished by the structure 
of the central parts of the flower are perhaps subject to the fewest 
exceptions ; yet these are not such as are the most evident to the or- 
dinary observer. On the number of styles, as already stated, little 
reliance can be placed for the establishment of important distinc- 
tions ; but as it is less liable to vary than is that of the stamens, 
it may often be useful in the separation of genera. A much more 
decisive character is afforded by the degree of adhesion among the 
carpels ; when they remain distinct from each other, the ovary is 
said to be apocarpoics (carpels apart) ; and when they are com* 
pactly united, it is termed syncarpovA (carpels together). There 
are few natural orders in which one or other of these conditions 
does not prevail, to the entire exclusion of the other; so that 
plants which bear a strong resemblance in general aspect, but 
differ in this, may be at once referred to their proper groups. The 
position of the ovaiy in respect to the calyx has been already 
adverted to; this character is generally expressed by the terms 
irferior or superior ovary. The presence or absence of partitions 
in the ovaries, is a very important distinction. An ovary may be 
one-celled, because it consists of but a single carpel ; or, being 
syncarpous^ it may contain an undivided cavity, from the 
obliteration of the partitions, or dissepiments, originally formed 
by the walls of the several adhering carpels. In this case, 
the attachment of the ovules, or placenta^ is either centrtd^ 
the ovules being clustered around a central column (as 
in Fig. 49, $ 434) or parietal^ where they are attached to the 
outer wall (as in Fig. 50.) Varieties of structure of this nature 
are very important in distinguishing orders. A peculiar enlarge- 
ment of the receptacle,' which expands between the bases of the 
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carpels so as to separate them more or less completely (§ 470), as 
in the Stravrberrj, is often very characteristic of particular orders. 
The ripened ovary or fruit exhibits numerous and remarkable 
differences in its form, substance, and mode of dehiscence (or its 
manner of bursting when ripe) ; but these do not usually recdre 
much attention from Botanists ; since, although there are a few 
orders which are characterized by a particular kind of fruit, most 
others present numerous yarieties among their different genera. 

500. Many valuable characters are drawn from the seed, both 
in its early and mature conditions. The number of ovules, — ^that 
is to say, whether they are definite or indefinite, — ^is frequently an 
important difference; still in some orders, there are genera 
nearly-allied, in one of which the number is definite, whilst it is 
indefinite in the other. The position of the ovules is more essen- 
tial than their number ; the chief distinctions are between those 
which, rising upright from the base of the cavity, are termed 
erect; and those which, hanging from its top, are called 
pendulous. Between these two conditions, however, theie 
are other intermediate ones. Such a difference in the position of 
the ovules often serves to mark a distinct line of separation, 
between the plants of two groups that are otherwise nearly allied. 
In the perfect seed, the number of cotyledons is a character of 
primary importance, for distinguishing the two great classes of 
Phanerogamia, as already several times stated. Even this, 
however, is subject to occasional exceptions; for there are En- 
dogenous Plants vrith two cotyledons, and some Exogens with 
only one, or even none ; whilst again, some Exogens have several 
As a means of distinguishing orders, the presence or absence of a 
separate albumen ($ 439) is a character of great value, especially 
when the embryo bears a very small proportion to it in amount, as 
in the orders we shall first have to consider. Where, however, 
the embryo and albumen are nearly equal in size, the character is 
of less importance ; so that it is not uncommon to meet, in the 
same order, with some genera, of which the embryo alone fills the 
seed, and with others in whidi a part is occupied by albumen ; 
whikt in the orders especially characterized by it, there is probably 
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not a single genus in which it is absent. It must be remembered 
that albumen exists in all seeds at an early period of their for- 
mation ; and that the subsequent difference will depend upon the 
degree in which it is absorbed by the embryo. 

501. The student, who has given attention to the preceding 
statements, is not unlikely to feel some perplexity, on account of 
the constant uncertainty which has been stated to attend the 
yalue of the several characters that hare been enumerated. But 
as he proceeds further, he will fmd that this imcertainty is greater 
in appearance than in reality ; and that it necessarily results from 
the properties of a Natural Ghroup, as already described. lu 
dividing the Vegetable Kingdom on an Artificial Method, it seems 
very easy to lay down a small number of characters as the standard ; 
and to bring together, or to separate. Plants, according to their 
conformity or variety in these. But, as has been already shown, 
when we come to apply this plan, numerous difficulties are met 
vnth, in consequence of the diflferences which are of constant 
occurrence, among plants belonging to the same genus or even to 
the same species (§ 481) ; so that even here, the Botanist must be 
guided by general resemblance. Now although it is quite true 
that no single characters, when traced throughout the Vegetable 
scale, can be relied on, as indicating the Natural Affinities of 
plants, yet experienced Botanists have little difficulty in defining 
each order, by a certain combination of characters which are peculiar 
to it ; and not unfrequently, the plants belonging to one order may 
be separated from those of all other groups, by some evident and 
well-marked peculiarity. 



502. On the foregoing principles, the Class of Exogens is 
divided by De OandoUe in the foUovdng manner. 

The first group consists of those, of which the Flowers possess 
both calyx and corolla, and in which the petals of the latter are 
distinct, and which are therefore PolypetcdouB. This group is di- 
vided into two Sub-classes according to the mode of insertion of 
the stamens. 
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Sub-class 1. Thdamiflorce, Pol jpetalous Ebcogens, in which the 
stamens arise from the disk, — ^that is, are hypogynous. Some- 
times the stamens adhere slightlj to the sides of the oyar j, hut 
they are nerer epigynous, nor perigynons (§ 498.). 

Sub-class 2. Calydflorof, Polypetalous Exogens, in which the 
stamens arise from the calyx or ccm>lla, — that is, are perigynous. 

In the next Sub-class, the flowers, still possessing both calyx aad 
corolla, hare the latter f<Mrmed of united petals, or are Monopetalous, 
In this division, the position <^ the stamens is not regarded as a 
primary character. 

Sub-class 3. CaroUiJlarce. Monopetalons Exogens. 

In the lowest group, the corolla is always absent, making the 
flowa: Apetalotis ; and the calyx is not uniformly present. This 
character is regarded as sufiB.ciently marking the group. 

Sub-class 4. Monochlamydeae^ Apetalous Exogens. 

The object of this classification is to proceed from what are con- 
sidered the most perfectly-organized Exogens, to those which are 
least so. Thus all the parts are present and distinct from each 
other in Thalamiflorce ; other things remaining the same, the 
stamens adhere to the periaith in Calycifloree; the petals join 
together in Corodijkroe ; and in Monochlamydeoe first the corolla 
disappears, and then, among the most imperfect orders the calyx 
ceases to be developed. 



503. The Class of Endooens is not divided, by De Candolle, 
into any Sub-classes. It will, however, be convenient to considei 
their orders as characterized by the completeness or incompleteness 
of their flowers. The Complete Endogens may be again sub-divided 
into those vrith a superior^ and those with an ir^erior bvariuir. 
The orders having Incomplete flowers are separated into those, in 
which a cluster of flowers is inclosed in a single large bract, termed a 
Spathey which is frequently coloured (as in the Arum tribe) ; and 
those in which the perianth of each flower is replaced by scale-like 
bracts, as in the Chrasses. 
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Class I. EXOOENS. — Sub-class I. THALAMiFLoas. 



Order Ranunculacre, or Croivfoot Tribe. 



)4. If we examine the structure of the flower of the common 
vfoot or Buttercup, so abundant in our meadows as to be every 
re easily found, we shall observe the follovring to be the plan of 
onstruction. Beneath the yellow petals, there may be seen 

five small greenish-yellow leaflets; 
these are the sepals of the calyx : they 
fall off shortly after the flower opens 
(§ 455). Within these are five other 
leafy oiganSi of a bright yellow colour 
on both sides, which give to the Butter- 
cup its gay and glittering appearance ; 
they stand up and form a little cup, 
in the bottom of which the other parts 
of the flower are curiously arranged ; 
these are the petah of the corolla. At 
the base of each will be seen, on the 
inside, a little scale, £rom which 
honey exudes. Within the corolla are 
foimd a laige number of stamens, 

•« , „ . „ with very short filaments ; which, 

f. 68. Plower-atalk of Mea- .,, ., "^ , , , , ,, 

Crowfoot; on the right, an ^^^ the sepals and petals, are all 

flower and dry fruit ; on Separately implanted on the recept- 

eft, expanding buds; a, a, a^g^ Almost buried within the 

*' *^ ^^ stamens, and occupying the centre 

he flower, are a number of little green grains, collected 
were in a heap, and seated upon a small elevation of the 
pta(;le, into which the stamens, petals, and sepals are all sepa- 
y inserted. They are too small to be seen readily without a 
nifying glass ; but when enlarged in that way, they are observed 
3 rounded at the bottom, and contracted into a sort of short bent 





332 OBDEIt BAKrNCITLAC&X. 

horn at the top. Eacit of these is a aingle carpel- the hom-lilte 
projection is tlie styU vrbicli it beans ; and the tip of this, Trhich is 
rather more Bbiuing, 
and somewhat-tridei 
than the style it- 
self, is the ttigma 
(5434). Ever)- <mk 
of these carpels con- 
tains a fflogle ontle 
or young seed ; it 
requires, howeTw, 
some dexterity to 
make its con- 
tents apparent. The 
OTule, when young, 

of the petale, vith occupies but a Bmall 

to «t «ie bottom on the inner dde; 2. one of part of the caritj 

the oupek, shoving a, the ovary, b, the style, and e. ^ , ^ 

thoitlgma; 8,Mctionof tliBOupd, Bhowinftil, the « the carpel ; in 

ornle \rithiii it ; 4, seirtjon of the mstore osrpel filled time, however, it in- 

wlth the *eed — a, the embryo, &, the albnmeD ; S, the creases, SO as to fill 

cwpel. «,d »M.e of the itemene, bepEented on tbe jj completely. After 

reoeptaole. '' ■■ 

the calyx, corolla, 

and stamens have (alien off, the cluster of caipelsrem^sandripenfl 
into the fruit of the plant. They undergo little change of form, 
though increasing in size; bnt they become dry, bromi, and bard, 
Tesembling seeds. Though they are ordinarily taken tor such, they 
are, as just shown, the seed-ressels, each containing but one seed. 
When this is the case, as it is in Com, the carpels are termed 
graifu. If the grun. be cat through, nothing but a solid mass ot 
white flesh will be 'met with, of which all the portions seem alike; 
but if the section hare passed exactly through the centre, then 
may be distingmshed, near the base of the seed, a minute othI 
body, which may be taken out of the flesh upon the point of a 
needle. This oval body is the embryo o£ the young plant, nitli 
its two eott/kdont ; and it ia embedded in a separate aSiunm 
{* 439.). 
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505. On looking at other parts of the plant, it will be obsenred 
that the leaves' are dark-green ; and that they are very much di- 
vided bj deep indentations. It will further be remarked that theif 
form is simpler at the upper part of the stem than near the root; the 
lobes or chief divisions being narrow, and not themselves divided, 
in the former case ; whilst in the latter they are more expanded^ 
and their edges are deeply cleft. At the bottom of the flower 
stalk may be observed a couple of small leafy bodies, which are 
the bra4a8 (§ 457). These, as formerly stated, are intermediate 
in character between the true leaves and the leafy portions of the 
flower ; and of this i^t the species under observation aflbrds a 
remarkable illustration. Two specimens, pulled at random from 
the nearest field, are now before the writer ; in one the bracts are 
simple in their form, lik6 the sepals of the calyx ; in the other they 
are cleft into three lobes, and more resemble ordinary leaves. 

506. Now the foregoing characters are those by which the 
order RANUNCULACEiES is separated from other tribes; but they are 
not aU presented by every plant, which, on account of its general 
resemblance, is placed in the same group with the common Crow- 
foot. For example, there are some which have 3 or 6 sepals in 
their calyx, instead of 5, the regular number. The petals, again, 
are sometimes more numerous than 5, and sometimes altogether 
wanting. The number of stamens is quite indefinite. That of 
the styles is also variable, since the styles of the different carpels 
may unijte into a single one, or into a small number, or may re- 
main (as in the common Ranunculus) entirely distinct. The 
number of seeds in each carpel is not restricted to one. It will be 
asked then, — what are the essential characters by which this 
natural group is marked. They are simply these. The stamens 
are numerous, and arise from the disk beneath the carpels ; and 
the carpels are themselves distinct. The structure of the other 
parts of the flower may or may not be conformable to that of the 
common Ranunculus ; and it is in fact by the minor variations 
that the order is subdivided into genera. The greatest general 
resemblance of the flowers of this group is to those of RosacesB ; 

but they may be at once distinguished by the position of the sta- 
4 
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mens, wliich in the latter, are adherent to the calyx, instead of 
arising at once from the receptacle. 

6O7. AH the plants agreeing in these general characters, also 
agree in their properties ; for their juice is constantly acrid and 
nauseous, though in a degree which yaries in the different species. 
In some of them, there is also a certain amount of a narcotic 
principle. These properties cause several species to he useful in 
medicine, as Mrill be^ presently noticed ; but they prevent them 
from being of much utility as food, causing them to be usually 
rejected by cattle, which eagerly devour the harmless plants aroimd. 
The Ranunculacead further agree in being either herbaceous or 
shrubby plants, never rising to the dignity of standard trees. 

508. Of the Ranunculus itself, many species are natives of 
Britain. The commonest are the j^. acris of our meadows, and 
the B, sceleraiuSy or Celery-leaved Crowfoot of the sides of pools 
and ditches. Both these derive their specific names from the 
acridity of their juices, which excoriate the skin, and even form 
ulcers that are difficult to heal ; and simply canning specimens in 
the hand for a short time will sometimes inflame its surface. The 
B. aquatilis^ or Water Crowfoot, is one of the least virulent of the 
order ; and in some parts of the country, where it aboimds, it is 
employed by cottagers as a fodder for cows and even horses. 
There is a curious distinction between the leaves of this species, 
some being submersed beneath the water in which the plant 
grows, whilst others float upon its surface ; the former are sub- 
divided into a large nimiber of rounded hair-like filaments ; whilst 
the latter are but little separated into lobes. Some foreign species 
of Ranunculus are much cultivated in gardens, on accoimt of the 
beauty of their flowers, which have a tendency to become doMe^ 
that is, to have one or more additional whorls of petals developed 
within the ordinary corolla, at the expense of a corresponding 
number of stamens. 

509. To this group also belong the well-known Anemonie^^ 
whose flowers are so attractive with their white, blue, or purple 
petals, on wooded banks. In these the petals and sepals camiot 
be distinguished, the latter being coloured like the former. They 
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exhibit a remarkable tendency to variation in the character of the 
flower, usually depending upon the amount of nutriment which 
the plant receives (§ 461 ). Sometimes the sepals revert to the 
form of ordinary leaves, whilst the petals exhibit a greenish tinge, 
and the stamens of the outer row approach the petals in character. 
The transformation may extend ferther inwards, — the petals 
becomisg quite green, the outer stamens resembling ordinary 
petals, and the inner ones presenting an approach to the same 
form. Every shade and variety of metamorphosis may be met 
with, imtil all the parts of the flower, carpels as well as stamens, 
are found to have been transformed into leaves, of which the inner 
ones are most simple, whilst the several whorls change in their 
character towards the form of the exterior one, which corresponds 
with that of the ordinary leaves of the plant. "When the flowers 
of the Anemone have dropped ofi^, there is seen in its place a little 
tuft of feathery tails or oval woolly heads, in place of the clusters 
of grains which are foimd in the Ranimculus. These tails are 
nothing but the styles of the carpels, grown large and hairy ; they 
probably serve the purpose of wings^ by the action of the vrind 
upon which, the carpels containing the seed are dispersed. The 
HepoHcas differ little from Anemonies ; they were once in repute 
for their supposed medicinal virtues in diseases of the liver ; but 
they are now esteemed merely as ornamental garden plants, and it 
is curious that they may often be seen to thrive when neglected 
in a cottage garden, whilst they perish under greater care, as if 
they were created specially for the pleasure of the poor. 

510. Another subdivision of the order is that which contains 
the Clematis^ a genus of climbing plants, of which the species 
native to Britain is known under the name of Traveller's Joy ; 
and another, which is much cultivated in gardens, is commonly 
called Virgin's Bower. These are almost the only plants of the 
order which form woody stems ; they grow in hedges and against 
walls, their petioles being prolonged as tendrils ; and, in spite of 
the acridity of their juices, their flowers are mostly fragrant. 

511. A group which departs more widely from the ordinary 
characters of the tribe is that which includes the Hellebores and 
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their allies. The irregularitj of these chiefly lies in the petals and 
stamens. In the Trollius^ or Glohe-flower, which inhahits moist 
mountain paptares in this coimtrj, and is conspicuous with its 
large handsome flowers, the petals are contracted into little tuhular 
hodies, scarcely exceeding the stamens in size, and it is to the 
petalline character of the sepals, which are usually about 15 in 
number, that their showy aspect is due. The Calthay or Marsh- 
Marigold, which grows in large green tufts in meadows and by the 
sides of ditches, has no petals at all. The common Ghreen Helle- 
bore^ abundant in woods, thickets, and hedges, especially in calca- 
reous soils, and the Stinking Hellebore^ a bushy plant of similar 
habits, are easily known by their large greenish-yellow sepals, and 
their small irregular petals. A foreign species of Hellebore is 
cultivated in our gardens under the name of Christmas Rose ; here 
the substitution of petals for stamens, and the general aspect of the 
plant, make the resemblance to the order Rosaceae very striking; 
but the flowers are easily distinguished by the characters already 
mentioned. The Hellebores were formerly in great repute for 
their medicinal virtues, especially in the cure of mental derange- 
ment. The Black Hellebore of the ancients grew plentifully near 
Anticyra, a city of Phocis in Greece ; whence arose the proverb, 
applied to any one who acted in an absurd manner, — "Naviget 
Anticjram," "let him sail to Anticyra." They are now disused, 
however, as their purgative properties are so violent, as to render 
their employment dangerous. The AquUegia or Columbine, and- 
Delphinia^ or Larkspur, belong to this group ; a species of each 
genus is a native of Britain ; but others with much more showy 
flowers, obtained from abroad, are cultivated in our gardens. 
They are both distinguished by great irregularity in the petals, 
these having long tubular spiirs, of which the small scale at 
the bottom of the petal of the Ranunculus may be considered as 
the rudiment ; and in the latter, the several petals difier in form, 
two only being spurred ; and one of the sepals of the calyx has a 
horn« in which the two spurs are hidden. Both these plants 
have been employed in medicine, but are now disused for the 
same reason as the Hellebores. 
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512. The most irregular of all the flowers we have to notice 
in this order, is that of the common Aconite^ ordinarily known as 
WolTs-bane or Monk's-hood ; this is occasionally found wild in 
this country, although it has probably escaped from gardens* in 
which it is much cultivated, pn account of its showy aspect. The 
sepals of this flower are pui^le-coloured, like petals ; and one of 
the five is very large, resembling a sort of helmet, and over- 
shadowing all the other parts of the flower. Of the petals only 
two are developed ; and these are so much changed in form that 
they would be scarcely recognized as such ; they are two fleshy 
bodies, mounted upon long stalks, projecting into the hollow of 
the helmetHshaped sepal. Three other abortive petals may gene- 
rally be detected as Jittle scales, when the calyx has been removed. 
The leaves and roots of the Aconite contain more of the narcotic 
principle than those of other plants of this order : if the former 
be chewed for a few minutes, a curious tingling sensation is 
experienced in the lips, showing that the nervous system is 
immediately affected. The extract made from them has been 
used with good effect in many nervous diseases ; but in making it 
great precaution is required, as its properties are destroyed by a 
very moderate degree of heat. In this respect, the rest of the 
tribe resemble it ; and the leaves of many, which would be very 
poisonous when fresh, may be rendered wholesome food for cattle 
by drying them with moderate warmth. 

513. The PcBonies^ much cultivated in our gardens, on 
account of their sho>vy flowers, are generally considered as belonging 
to the Crowfoot tribe, although differing from it in some important 
particulars. Of these we may notice that the calyx, instead of 
dropping off at an early period, as in most of the order, lasts as long 
as the flower-stalk itself; and the carpels, instead of being numerous, 
are diminished to 5 or even 2, containing, however, many seeds, 
and having an elongated form. In the species which is wild in 
Britain (though only met with in one or two localities) there is 
only a single row of petals ; but, as in the Anemone and many 
plants of this tribe, the cultivated species have the number very 
much increased, so that the stamens may be even entirely replaced 
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by them, and the outer ones then approach the sepals in character. 
The gradual transition in the form of the leafy parts, between the 
lower portion of the plant, and the centre of the flower, which may 
readily be observed in the common Garden Paeony, has been 
already noticed (§ 457 — 9). 

514. As a considerable number of stamens is characteristic of 
the plants of the order RanunctdaceaB, when not modified by cul- 
tivation, they mostly belong to the Linnaean class Polyandria. 
The orders of this class under which they are included, are 
different, according to the number of styles which are developed. 
One British genus {Actoea^ Bane-berry), allied to the Pseonies, has 
but a single carpel and style, and therefore belongs to the order 
Monogynia^ where it is associated with the plants of the Poppy 
tribe. The Paeonies, Hellebores, Larkspurs, Columbines, and 
Aconites, have styles varying in number from 2 to 6, and ar6 
placed in the order Pentagynia (y?»e-styled), — an example of the 
very loose and indefinite application of te ms in this kind of 
classification. The only British genus associated with them in 
this order is the Stratiotes or Water-Soldier, so named from its 
sword-shaped leaves, which is an Endogenous plant belonging to 
the Frog-bit tribe. The Ranunculus, Anemone, Clematis, Marsh- 
Marigold, and their allies, having a large number of styles, are 
placed together in the or ler Polygynia^ which contains no other 
British genus. 



515. Succeeding the Ranimculacead in a natural arrangement, 
is an order apparently very different from it, of which a brief men- 
tion will suffice. This is the splendid Magnolia tribe, of which no 
species are natives of this ^country, but of which more than one 
has been introduced into gardens ; and, although natives of warm 
climates, they thrive well in the milder parts of Britain, if pro- 
tected by a wall. The Magnolias are for the most part large and 
beautiful trees, sometimes attaining the height of 90 feet, and sur- 
passing almost all the other denizens of the forest in their superb 
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foliage, (the leaves sometimes attaining the length of three feet), 
and in their magnificent goblet-shaped flowers, that look as if they 
were chiseled out of alabaster. The East Indian species are most- 
remarkable for the perfume they diffuse. It would scarcely be 
supposed, that these princes of the Vegetable kingdom should be 
allied to the humble Crowfoots we hare been just considering ; 
and yet the structure of their flowers shows them to be so. The 
Magnolia has a calyx of three small sepals, and a corolla of six 
petals ; these numbers, though varied in the different genera, are 
usually multiples of three. The stamens are numerous, and arise 
immediately from the receptacle. In the centre of the flower 
there is a laige number of carpels, each containing a distinct cell, 
and terminated by a narrow thread-sh:iped stigma. In no 
essential point, then, Res the flower of the Magnolia, as yet 
described, differ from that of the Ranunculaceaa ; there is this im- 
portant variation, however, — that the carpels of the former grow 
together in some degree, so that the fruit, instead of consisting of a 
cluster of grains, appears as a solid cone. 

516. There is a more important difference, however, in the 
leafy parts of the tree. There may be found in many plants, at 
the base of each leafnstalk, a pair of small leafy bodies, which are 
called stipules^ and which are to the leaves very much what the 
bracts are to the flowers. In the Magnolia the stipules are large, 
and perform an important function, to which there is nothing 
analogous in the Ranunculaceae. Each of its branches is ter- 
minated by a little horn-like projection springing from the base 
of the last leaf; this horn is a pair of stipules, rolled together 
for the protection of the next leaf that is to be unfolded. That 
and the next leaf has a similar pair of stipules, which roll up 
over the still younger leaf lying at the base of its yet undeveloped 
petiole ; and if the horn be cut through, several generations of 
leaves will be found thus enfolded one within the other. This 
is a characteristic peculiarity of the Magnolia tribe ; and it ha» 
an interesting relation with the circumstances of its growth; 
for the bud is peculiarly tender, and requires to be protected from 
cold and accidents. In other plants we meet with different 
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proTisions for this purpose; in this instance the stipules are 
made to perform the business of protection. The different parts 
of the plant, in all the known species of this order, contain, in 
greater or less degree, a bitter principle, which has been success- 
fully used in medicine as a tonic, particularly in North America 
where this tribe most abounds ; but it is not employed in this 
country. 

517< Allied to the Magnolia tribe is the order Anonaceje, or 
Custard- Apple tribe, which is confined to tropical climates ; it is 
best distinguished by the structure of its seed, the innermost coat 
of which forms several plaits or folds, that enter the albumen. 
The Custard Apple of the East and West Indies is a refireshing 
fruit, combining an agreeable acidity with sweetness ; other 
ppecies of the order have aromatic properties. 

518. Another tropical order, intermediate between this and 
the one to be next mentioned, is that of MEiasPERMACELB, the 
Cocculus tribe. These are twining shrubby plants, chiefly dis- 
tinguished by the deficiency of parts in their flowers, which are 
constantly imisexual (the stamens and pistils never being develo- 
ped in the same flower) and are sometimes dioecious (§ 435), 
The number of carpels varies considerably, as does also their 
degree of adhesion ; so that it is altogether difficult to characterize 
the order, the dififerent genera of which, however, correspond 
remarkably in the medicinal characters that render it chiefly 
interesting. The root is bitter and aromatic ; that commonly 
known as Columbo root is much employed in this country as a 
tonic and stomachic ; and that of other species is used for the 
same purpose, in the countries of which they are respectively 
natives. On the other hand, the seeds of most of them are 
narcotic, in various degrees. The drug named Cocculus Indicus is 
the seed of an Indian Menispermum ; it has been much employed 
by brewers in this country to heighten the intoxicating properties 
of their malt liquor, so that it is now illegal for a brewer even to 
have the article in his possession ; it has also been employed by 
poachers to capture fish, which it causes to become powerless and 
to float on the water. A large quantity is imported into this 
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country, in spite of the illicit nature of the uses to which alone it 
can be applied. 

519. Another interesting order, possessing the same general 
structure, but having very different properties, is that of Berber- 
iDRfi, represented in Britain by the common Berberry^ a shrubby 
plant, frequent in hedges and plantations, and well known from 
the bunches of red succulent acid fruit which it bears. The 
branches of this bush are covered with sharp spines, in sets of 
three or more ; and from the base of each set the leaves arise. 
Now these spines are nothing else than the hardened veins of the 
first-produced leaves of each bud, between which the fleshy 
tissue is not developed (§ 236); and this will become evident, on 
looking at a very rigorous shoot of the plant, which will exhibit 
at some points the space nearly filled up with parenchyma ; at 
others partly so ; and at others, the spines entirely bare. This is 
not, however an universal character of the order ; but it is one 
which marks the common geniM before us, as well as many others. 
The flowers present several interesting peculiarities. Their parts 
are generally arranged in threes, the number of sepals, petals, 
and stamens, being six in the common Berberry. The anthers 
open by vdlveSy in the manner formerly described, (§ 4i52.) which 
character is sufficiently distinctive of this order ; and the stamens 
possess a curious irritability, which also has been already noticed 
($ 421). The position of the stamens is peculiar, being opposite 
to the petals, — a character which the Menispermeas share with 
them. (§ 463 — 5). The ovary consists of only a single carpel, 
containing from one to three seeds; aud it is this which in 
time changes to the oblong scarlet berry of the common Ber- 
berry, which genus of course belongs to the Linnadan class 
Hexandria, and order Monogynia. The British Epimedium 
or Barren-wort, however, possessing only four stamens, is referred 
to the class Tetrandria ; but there is a North American species 
which conforms to the general type in possessing six stamens. 

520. Another order which may be briefly noticed, is that of 
NvMPUACE^ the "Water-Lily tribe ; the two common species of 
which. — the "White and Yellow Water Lily (belonging, however, 
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to different genera) — are sufficiently well known. Mucli contro* 
versjhas taken place, as to whether this order is to he ranked among 
Exogens or Endogens, as its herhaceoos stem does not afford the 
means of satisfactory determination, and the structure of its leaves 
is such as might agree with either group. Here, however, the 
number of the parts of the flower, which are arranged in Jives^ 
affords important assistance ; and, in spite of some general resem- 
hlance which the Water-Lilies hear to the Water-Plantains, this 
fact would lead us to rank the order with Exogens, of which the 
numher ^ve is characteristic, whilst it never presents itself in 
Endogens. The structure of the seed confirms this conclusion ; 
for the emhryo is a .little dicotyledonous hody, enclosed in a 
peculiar hag which separates it from the alhumcn ; this hag has 
been mistaken for a cotyledon, wrapping round the emhryo, whose 
real cotyledons were overlooked ; so that the seed has been 
erroneously considered monocotyledonous. 

621. The flower of the "White Water-Li ly offers many points 
of interest. It consists of about twenty-five thickish oblong leaves 
of a white colour, arranged in whorls of five each ; the five external 
ones are green at the back, and may be regarded as forming the 
calyx; towards the interior of the flower, the petals gradually 
become smaller, and are tipped with yellow at their points, which 
are thickened. From these a very gradual transition takes place 
towards the form of the stamen, as heretofore described /§ 460); 
and the inner rows of stamens (which are usually altogether about 
50 in number) shorten and produce less perfect anthers. The 
ovary has the lower floral leaves adherent to it, so that the stamens 
appear to arise from just below the stigmas. It consists of ten or 
eleven distinct carpels, which adhere closely together their several 
walls still forming complete partitions in the ovary, each chamber 
or cell of which contains a large number of ovules. The ovary is 
surmounted by a number of orange-coloured stigmas, radiating from 
the centre very much as in the Poppy ; but as they are all united 
at the centre, they are considered as forming but a single pistil; 
and the plants of this order are therefore arranged/ with those of 
the next, in the Linnfisan class and order Poly anuria Monoaynia* 
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Thev agree in posscssinr some bitterness and astringency in tlieir 
juices; and also in beinp; all floating plants. They are mostly 
abundiint in the northern lieniisphere, and have been smd to be 
entirely absent from South America ; but a species has been 
recently discoTered there, which in size and splendour far sur- 
passes all others. This is the Victoria regalis ; of which the leaf 
is from 5 to 6 feet in diameter, salver-shaped, with a rim rising 
from its edge^ of from 3 to 5 inches high, green inside and crimson 
on the exterior. The flower is of proportional dimensions, the 
expanded calyx sometimes attaining a diameter of 23 inches ; this 
contains several hundred petals^ which are at first of a white hue, 
passing gradually towards pink in the centre, and those nearest it 
becoming pink throughout. As in the common "White "Water- 
Lily, the petals gradually change into stamens towards the interior 
of the flower ; those next the calyx are fleshy and contain air-cells, 
which must contribute towards the buoyancy of the flower. Their 
Sweet scent enhances its beauty. 

522. The small Order Fcmariace^, or Fumitory tribe, is 
chiefly deserving of notice, on account of its containing several 

British species, of which some are 
among our most common wild plants. 
I Their flowers are remarkable for only 
possessing two sepals in the calyx, 
and four petals which are paiallel to 
^^fr 70. gjjgjj other, the outer one having a 

little cavity or pocket near its base ; they are also remarkable for 
never completely enclosing, the inner petals remaining adherent 
at the top, so as to enclose the anthers and stigma. The 
stamens are six, and are united into two parcels, whence the 
family belongs to the Linnsean class Diadelphia. The ovarium 
contains but a single cell, being formed by only one carpel, or by 
the imion of two without a partition ; and the ovules, which are 
sometimes enngle and sometimes numerous, are attached in a 
horizontal direction. This order, which is principally found in 
the temperate latitudes of the northern hemisphere, is characterized 
by no properties worthy of special notice. 
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Order Papaveraces, or Poppy Tril>e. 
523. The common British species of this order are well 
known as the plague of the fiirmer, coming up as rank wcedi 
in hia com field ; nnd imothei 
species is important as yield- 
ing; a product, whicb, used 
with discretion, is one of the 
most valualile medicines we 
possess, but whidi hy the folly 
ot man, has become the l>ane of 
millions If any of the common 
species of Poppy be examined, 
they will be found to benr aeon- 
si derahle (general resemblance 
to the Itanunculftcese. The I 
leaves arc much divided, and the | 
stamens are numerous, arising 
from under the carpels. Un- 
like the Croiv-foot and ita 
allies, however, the carpels are 
not separnte from one another, 
but arc p^own together into 
a single ovarium; no styles are present; and the stigmas ore 
elevated hairy lines, which spread equally from tfae top of the 
ovary, forming a sort of star-like crown. If the ovary he 
opened, it will he found to contain hut one cell or cavity ; seve- 
rnl Utile partitions, 
however, project 
from the sides to- 
wards the centre; 
nnd these are co- 
vered with numer- 
ous and very small 
ovules or TOunfF 
d>awmg m two >epak T-I.ioli cnok«o it; 2, the ovnry. seeds. Thecommon 
witiiiHradutiiigitignuie; 3, tlie ovary cut open. Poppy has a calyX 



Fig. 71. Lear and Flover of tlio 
Naked-Btalked Poppy, oxiilbiting tlio 
four pet»l», 
ungle ovary. 
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of only two sepals, which completely inclose the bud before it ex- 
pands; and within this is a corolla of four petals. Some of the tribe, 
howeyer, possess three sepals and six petals ; but the former is the 
ordinary number. If the stem or leaf of a Poppy be broken, a milky 
juice runs out ; and its whiteness is due to the narcotic substance, 
cpium^ which is diffused through it ; as also, perhaps, to a larger 
proportion of Caoutchouc than most Vegetable juices contain. 
The Crowfoot tribe hare a clear juice ; and this difference, con- 
nected as it is with a great difference in the properties of the 
respective groups of plants, is a very characteristic one. But in- 
dependently of this, the well-marked difference in the construction 
of the oyary, takes away all difficulty in distinguishing these two 
orders from each other. 

524. The calyx very early falls off, — ^a character oy which the 
order may be distinguished from others of less importance. As 
the ovary ripens, the exterior becomes very hard and brittle, 
forming a hollow box termed a capsidey with a brownish-yellow 
shell. The seeds, when mature, separate from their attachments, 
and may be shaken loosely in their case. In this condition, the 
capsules are well known as Pbppy-heads, being kept in druggists' 
shops, on account of the mild narcotic properties, which give the 
water in which they have been boiled, some soothing effects when 
applied as .a fomentation. So hard and firm is the shell of the 
capsule, that the seeds could not find their way out, unless per- 
mitted to do so by a particular contrivance. Just beneath the lid, 
which is firmly bound down to the lower part by the hardened 
stigmas, there is a set of little valves, which open in the intervals 
of these (as sho^vn at 2, Fig. 71) : and through these the seeds fall 
out. The structure of the Poppy-capsule is easily understood, by 
imagining that the several carpels have adhered together, their 
walls being flattened against each other, just as in the Orange ; 
bat that the central portion formed by the union of these has not 
been developed, so that the partitions are incomplete, though still 
projecting more from the sides than they do in the Heartsease 
($ 434, Fig. 50). In each case, as the seeds are attached to a 
placenta, which springs from the wall, and not from the centre of 
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the seed-vessel, the placenta is said to be parietcU, In the tnie 
Poppies, the number of placenta*, marking the number of united 
carpels, is considerable ; but in a British genus fOlauciumJ com- 
monly known as the Homed Poppy, the ovary is formed of onlj' 
two carpels grown together ; and these, when ripe, look like long 
slender but stiff horns, whence the common name is derived. The 
Scientific name is founded on the sea-green hue of the stems and 
leaves, which look as if the surface had been encrusted with the 
salt spray. Allied to the Homed Poppy (which grows chiefly on/ 
the sea-shore) is a plant termed Celandine (Chelidoniurn); haying 
pale green leaves and rather small yellow flowers which grow in 
umbels (as in the tribe of Umbellifera? hereafter to be described)) 
and frequenting waste places, especially near towns and villages. 
This still more departs from the ordinary type of the Poppy tribe 
in the structure of its seed-vessel ; which consists of a single pod 
separating when ripe into two valves, as in the Pea tribe. 

525. A very curious anomaly is met with in a foreign genus 
belonging to this order, the EschschoUzia, The flower of this 
plant, before it expands, is enclosed in a taper-pointed green 
sheath, which is pushed off by degrees as the petals unfold, and at 
last drops to the ground. This extinguisher-like organ would 
seem to be something entirely new. If carefully examined, how- 
ever, it is found to be nothing else than the calyx, of which the 
two sepals have adhered so firmly, that they will not separate, in 
the ordinary manner,' to admit of the expansion of the flower; and 
as it must be got rid of in some way, nature has provided the 
means of throwing it off, by making its attachment weak at the 
base, from which it is disengaged. This adhesion of two parts 
growing in contact with each other, is a very common occurrence 
in Plants ; and several instances of it will hereafter occur. 

526. The plants of this order exhibit, in a greater or less de- 
gree, the same tendency to variation which has been noticed in 
the Ranunculacese. This is especially the case with the White 
Poppy, which is cultivated in gardens on account of the showj 
appearance of its flowers, when several additional whorls of petals 
have boon developed at the expense of the stamens. Its colour, 
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also, has a tendency to change, buc generally to light shades of 
yellow and purple. The deep scarlet Poppies, so abundant in 
corn-fields, are not so prone to variation. 

527- All the Papaveraceas possess narcotic properties in more 
or less intensity; but these properties are not common to the 
whole plant, being only manifested by those parts which abound 
ui the milky juice. Thus from the petals of the Red Poppy a 
syrup is made, which is used, on account of its beautiful deep -red 
hue, to colour medicines; but this is perfectly destitute of 
medicinal properties. The seeds, again, yield a large quantity of 
a fixed oil, which U quite free from any narcotic quality (§ 371)- 
From the ripening capsules, however, especially of the White 
Poppy, the milky juice may be obtained in large quantities ; and 
it is from this source that all the opium^ obtained for medicinal 
and other purposes, is derived. The properties of this drug, and 
the enormous amount of it consumed, have been already remarked 
npon (§ 384 — ^5); and the account need not here be repeated. It 
may be desirable to mention, however, that a syrup is made from 
the White as well as from the Red Poppy ; and that the former 
possesses narcotic properties, from which the latter is wholly free* 
It should be used, therefore, by unprofessional persons wit i great 
caution. There is too much reason to believe, that the lives of 
many infants have been destroyed, by the administration of tea- 
spoonful after tea-spoonful of White-Poppy Syrup, given by 
ignorant nurses or mothers, with the idea of temporarily soothing 
them. And it is also well known, that the injudicious use of 
many excellent popular medicines, into the composition of which 
opium enters in unknown quantity (such as Godfrey's cordial, and 
Dafiys Elixir) has been productive of equally fatal effects. It 
cannot be too strongly impressed on those who have the manage- 
ment of infants, that they are susceptible of the influence of 
narcotics in a far higher degree, than to that of purgative and 
other medicines ; so that whilst an infant may safely take a grain 
of calomel, or three or four, of jalap, — one-fifth of the ordinary 
doses for adults,— a single drop of laudanum is as much as it is 
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usually safe to give, the dose for au adult beiag tvventy times as 
much. 

528. All the Papayeraceas belong to the LiaaaBan Class 
Poi^YANDRiA, and to the order Monagynia ; the style being ap- 
parently single, though formed by the union of many. 
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529. This order is one of the most important , to man, in re- 
spect to the amount of wholesome food which he directly or 
indirectly derives from it, of the entire group of Exogens. It 
comprehends the Turnip, Cabbage, Sea Kale, Mustard, Cress, 
Hadish, and other edible Vegetables ; as well as the Rape, enh 
tivated for the oil yielded by its seed ; and Stocks and Wall" 
flowers* valued as showy garden-plants. As the flowers are 
generally small, there might be some difficulty in recognising 
them ; were it not that they are marked by very obvious characters, 
which are easily observed, and can scarcely be mistaken. One of 
these characters is the number and arrangement of the stamens; 
which throughout the whole of this order is scarcely subjecf; to 
variation, and which is not presented by any plants that do not 
belong to it. The number of stamens is six ; but four of these 
are longer than the rest ; so that they would be characterized in 
liinnsean classification as Utradynarmus (§ 483) ; and in fa^i the 
Xiinnaean class Tetradynamia, and this order Crucifersd, correspond 

almost precisely. The arrangement of these stamens 

somewhat in the form of a Maltese cross, is another 

^ r^ ^ peculiarity, from which the name of the order is 

derived ; the four long stamens are placed above and 

^ O below, and the two shorter ones at the sides. Some other 

Fig. 73. less constant characters will be noticed as we proceed. 

530. A good example of this Order will be found in a common 
weed, named Shepkercts Purse (Capsella Bursa pastoris), which 
Tf^y be found almost everywhere, and at all but the coldest seasons 
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of the year. Its name seems 
[ to hare been derired from >ta 
leadng a number of pouches, 
jr filled with very small seeds, 
nluch might be imagined to be 
' Jairy coins. The floners, in this 
plant, are arranged upon the 
stem in the form which is tenned 
a raceme ; by which it is meant, 
) that they spring from it bj short 
stalks nearly of equal length, 
which arise at intervals; a bunch 
of Currants is a Yery good illus- 
tration of this form. It will be 
obserred that they are destitute 
of bracts; the entire absence 
of wKich is a peculiarity of this 
; order; although many genera 
of other orders are also dis- 
jiiished by it. The calyx is formed of four little sepals ; and 
hin these are fonr reiy sm^ white sepals ; the r^ular arrange- 
at of which increases the cross-like aspect of the flower. The 
mens alternate with the petals, and are opponte the sepals. 
e pistil is an oral green body, shaped something like a wedge ; 
the snmmit of which is a cushion-like stigma, mounted on 
estremely short style. If the oraiy be cut open, it will be 
nd to contain two cells, each of which contains a number of 
des hftnging by slender thread-like stalks. It will be obserred, 
verar, that the oTuIes do not originate from one central placenta, 
i from one attached to each side-wall of the OTary ; and this 
iluns to us (as will presently appear) the reason why the ovary 
very often one-celled in this order and also the peculiar 
>de of dehiscence of the seed-TesseL The fruit becomes a flat 
^e-shaped body, composed of three pieces, two of which, 
: valvea, separate from the third, which is named the dii- 
•imenti and it is to the edges of this third piece that the 
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seeds are united. Now each valve is a carpellary leaf, the two 
edges of which are not entirely folded in ; and the ovules arise, 

therefore, from a placenta formed hy the 
thickened edge of each leaf, so that theie 
are really four separate placentae, as is in< 
dicated by the four different directions in 
which the ovules lie (Fig. 73, C). But the 
contiguous placentas of the two carpels unite 
together, and project towards the middle of 
the ovarium ; and in this instance the oppo- 
site ones meet each other, so as to form a 
complete partition. In many Cruciferous 
plants, on the other hand, they do not meet ; 
so that the ovary is one-celled, and as the 
ovules are attached to its sides, the placents 

T^. »»i. 4 . JL_ -x are said to he parietal. The form of the 
Pig. 75. Ay npe firuit ; ^ ^ * ^ 

a, a, the valves ; 6, the fruit differs in the different genera of the 
disBepiment. B, dissepi- order ; being, as formerly explained in the 
ment seen in front, with UnuBsan Classification, (§ 483), sometimes, 

the marks of the places . .« ... i . i 

to which the seeds are ^^ m the present instance, a short pod or 
attached ; C, dissepiment silicula ; and sometimes a long pod or sil^fuOy 
with seeds attached ; D, as in the Turnip and Cabbage, Stock, and 
section of seed. WaU-flower. This distinction is not em- 

ployed, however, to subdivide the order in the Natural system ; 
since it is not found to bring together the plants that have really 
the nearest alliance : and Botanists found their classification of the 
genera (which, on account of their great number, need to be 
associated in groups) upon certain minute distinctions presented 
by the embryo. Throughout the order, however, the structure of 
the seed is different from that which has been elsewhere seen ; 
for it is entirely destitute of albumen ; and the embryo is doubled 
upon itself. (Fig. 74, D). 

531. All the plants of this order are he baceous, and most of 
them are annual. The flowers are usually yellow or white, seldom 
purple. It is remarkable that, whilst the characters of the order 
are so constant, those of i;he individual are liable to such great 
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Tariation. This is evident in the species which are cultivated for 
the beauty of their blossoms, such as the Stock and Wall-flower ; 
as long as the flowers remain single, however, thej are not valued 
by the florist ; but it is their tendency to become double, by the de- 
velopment of petals in the place of stamens and pistils, that gives 
them their richness of appearance. If all the organs of fructifica- 
tion, however, were to undergo this conversion, there would be no 
means of propagating any particular variety or race which it 
might be desired to perpetuate. But among the petals, a perfect 
stamen or two wUl frequently be found; and in another flower an 
untransformed pistil may present itself; if the stigma of the latter 
be touched with the pollen of the former, the ovules will be fer- 
tilized, and seeds will be produced : these, if placed in a rich soil, 
will have a tendency to develope flowers of a similar character ; 
but if sown in a barren place, like that which the wild plants 
inhabit, wiU probably bear flowers resembling theirs. If, on 
the other hand, the seeds of a flower departing too widely from 
the double form, be raised, its flowers will probably be alike 
imperfect. It is by attention to these rules, that the different 
races of Turnips, Radishes, Sec. have been preserved ; whereas if 
the seeds of those which do not perfectly exhibit the respective 
characters of the races, had been used for propagating them, 
they would all have returned in time to their original common 
form. 

532. It is this tendency to variation under the influence of 
cultivation, that produces the eflect valued by the florist in the 
Stock and Wall-flower, which renders other plants of this order 
valuable to man as articles of food. There is a remarkable ten- 
dency in many of them, to increase the amount of the fleshy 
portion of their tissues, when abundantly supplied with nourish- 
ment. This increase takes place in different parts in different 
species. Thus in the Turnip and Radish it is chiefly in the root, 
the natural form of which is often completely changed by cultiva- 
tion; yet the seeds of any variety of either of these species, if 
raised in a poor soil, will produce the tough stringy roots charac* 
teristic of the original wild plants. In the Cabbage and Sea Elale, it 
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is chiefly in the stems, leaf-stalks, and leaves ; as is also the case 
in a less degree in the Turnip. The yarieties of the Cabbage are 
Tery nomerons ; — ^the Scotch Kale, the Savoy, the Canliflower, 
and Brocoli, are well known forms, departing more or less from 
the original stock, the Brassica oleracea or ''Sea-cole wort, which 
may be foond growing wild on the clifis near the shores of die 
greatest part of Sonth Britain, bearing a few small scattered leaves 
and meagre blossoms. In the Canliflower, the part most prized 
as food consists of the flower-stalks, which are enlarged and. be- 
come succnlent imder cultivation; when cut for the table, the 
flowers have not expanded. Some varieties of the Cabbage attain 
a great size. The palm-kale, which is extensively cultivated in 
the Channel islands, grows to the height of 10 or 12 feet, the 
stem being very much elongated and bearing leaves only at its 
summit, so as to give the plant very much the aspect of a Fahn ; 
the inner bud is tender and palatable, and the outer leaves are 
^ven as fodder to Cattle. The Tree-kale, or Caesarean Cow- 
cabbage, is said to grow to the height of 16 feet, in some parts of 
France, where it is cultivated for the same purpose. 

533. The Sea-Kale is obtained from another marine species, 
the Crambe mariUma ; the young shoots of • which have, time out 
of mind, been collected by peasants, and eaten as a pot-herb ; but 
which has only within a recent period become a cheap and com- 
mon vegetable. In order to prevent it from becoming rank, by 
the too-abundant formation of its peculiar bitter secretion, and 
stringy, by the production of too many woody bundles, it is neces- 
sary to grow it almost in darkness (§ 362) ; and this is commcmlj 
effected by heaping up earth around the young shoots. A species 
of Brassiea nearly allied to the Turnip, is that which furnishes 
the Rape-seed, from which a large quantity of oil is obtained by 
pressure; whilst the remaining fleshy substance, known under the 
name of oil*cake, is a very nutritious food for cattle. In all the 
seeds of Cruciferad, there is a tendency to the deposition of a fixed 
oil in the cells (§ 371) ; and this deposit is greatly increased by 
cultivation in the seeds of this and other species. 

534.. Among other well-known British species' of this order 
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may be meadoned the numerous kinds of Mustard, Cress, Scurry- 
grass > (of which one species, the Cochlearia Armarada is in com- 
mon use under the name of Horse-Radish), Pepper-wort, and 
Lady's Smock, or Bitter Cress. Of this last kiQd, the common 
meadow species (Cardamine pratensis) has a considerable tendency 
to become double ; and when its power of reproduction is thus 
impaired, it has a very curious mode of compensation. The 
leaflets, whilst still in connexion with the parent plant, will strike 
root into the ground, wherever they come into contact with it ; 
and from each, a new plant may arise. The Isatis sativa^ from 
which the blue dye wocui is obtained (§ 300), is another native 
species of this order. 

535. The plants of this order are more abundant in Europe 
than in any other quarter of the globe ; and a very large propor- 
tion of th^n are natives of the temperate zones. Their general 
character is to possess in some degree acrid and stimulating 
qualities, such as we meet with in the Mustard, Cress, Radish, 
Horse-Radish, Pepper- wort, &c. When this acrid secretion is 
dispersed, however, through a large amount of fleshy tissue^ as in 
the Turnip, Cabbage, &c., it does not prevent the plants from 
being palatable as well as wholesome food. None of this order 
ean be said to be poisonous ; and the most of the species it con- 
tains are very useful remedies for a most distressing malady, the 
scurvy, which was formerly not unfrequent in this country, when 
all but the highest classes fed upon salt meat during the greatest 
part of the year ; and which has been, until late improvements in 
the provisiomng of ships, a most dreadful scourge to the crews of 
vessels lindertaking long voyages. The nameSctorvy-^ass^ by which 
the genus Cochlearia is commonly known, shows the estimation in 
which it was formerly held in this country, as a remedy for this 
disease ; and other species are still more efficacious. There 
could scarcely, perhaps be mentioned a more striking illustraticxa 
of the practical utility of which the Natural System may be 
rendered, than a &ct which occurred at the beginning of the 
last Century. During Lord Anson's voyage round the world, a 
very large proportion of his crew either lost their lives, or were 
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rendered unfit for service, bj the Scurvy ; and althougn ne\v and 
unknown lands, teeming with luxurious vegetation, were con- 
litsoitlj being discovered, the dread which the surgeon entertained 
of the men being poisoned, was so great, that he would often allow 
them to use no other kind of fresh vegetable food than grass. If 
he had been acquainted with the simple fact, that none of the 
Cruciferas are deleterious, and that all possess (in a greater or less 
degree) those properties which render them more valuable than 
any ordinary medicines in the treatment of this disease, he might 
have been able to restore many to health, by simply explaining to 
them the very evident marks by which this order is charactenzed, 
and encouraging them to seek for plants which exhibit such, and 
to make use of them without apprehension. 

536. The Order Cistace^, or Bock-Rose tribe, must next be 
mentioned. Although not a numerous or very important group, it 
presents several points of interest. The plants it contains flourish 
in dry rocky places, where others would not find a due supply 
of fluid nutriment ; and these they ornament with a profusion of 
blossoms, of brilliant colours, and delicious odour. They usually 
expand in the night, and after a few hours exposure to the son, 
they perish. A few species ( belonging to the genus Helianthemum) 
are natives of this country ; and others, introduced from the South 
of Europe, are cultivated as evergreen bushes in shrubberies, or 
are employed to ornament rough banks and masses of rock-work, 
over which they trail with great beauty. In the general charac- 
ters of their flowers, they may be regarded as intermediate between 
the Papaveraceae and the YiolacesB, the order to be next described. 
The sepals of the caljrx are five ; but these do not exactly form a 
single regular whorl, as two arise somewhat lower than the others, 
and are somewhat external to them. The corolla usually consists 
of five petals, which, from the manner in which they are packed 
within the bud, have a crumpled appearance when the flower 
imfolds ; they faU o£f at an early period of flowering, whilst the 
calyx remains as a protection to the seed-vessel. The stamena are 
hypogynouB, and indefinite in number ; and they are usually much 
shorter than the petals. The ovary is superior, and is eith^ one- 
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eelied with parietal placentae, or is divided into fiye or ten cells by 
partitions radiating towards a centre. There is never more than 
one style, and this terminates in a simple expanded stigma. The 
finit is a capsule, usually separating into fire or ten yalres ; along 
the middle of each of which there is a placenta, or a partial dis- 
sepiment. The seeds contain a small quantity of albumen ; and 
the embryo is very curiously coiled up. All the species, in common 
with those native to Britain, belong to the Linnsean class Polv- 
ANDRIA, order Monogynia, 

537. This tribe evidently resembles the Poppies, in the tran- 
sitofy character of the flower, as also in the crumpling of the 
petals ; but particularly in having a large number of hypogynous 
stamens, and a seed vessel partially divided, having numerous 
seeds arising from parietal placentae. — But, on the other hand, they 
are separated by many points of difference ; for the calyx of the 
PapaveraceiB is formed of only two pieces which soon fall off, 
whikt that of the Cistacead is composed of five.sepals, and is per- 
sistent ; the former possesses a milky juice, which the latter do not 
«flK>rd ; in the former, there is a large separate albumen, whilst in 
die latter there is a small one. — Further, they are separated by a 
peculiar character which*is of no small physiological importance. 
The foramen of the seed, — ^the aperture by which the fertilizing 
influence is received, and the radicle afterwards makes its way 
out (f 436), — is usually situated at the end nearest the placenta ; 
and the poUen-tubes pass into it, by insinuating themselves along 
the oord which connects the ovule to it. In the Cistaceas, however, 
the feramen is situated at the point of the seed ; and the manner 
in which the pollen tubes find their way into it is very curious. 
When they have reached the top of the ovarium, instead of pas- 
nng down its sides to the placentSB, they separate themselves into 
bundles, of which one at once enters each ceU of the seed vessel, 
and spreads through it like a fine cobweb, lengthening until it 
readies the apertures of the ovules. The plants of this tribe 
chiefly abound in the South of Europe and the North of Africa, 
being scarcely known in Asia and America. They are not known 
to possess any peculiar properties ; a gum-resin termed Labdanum, 
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which waa onoe used in medicine, is obtained from one speoiet. 
Tbej are all low shrubs or herbaceous plants, 

538, The next tribe whioh will be noticed is also a small one, 
mostly composed of still humbler plants, but containing some 
well-known species of general interest. This is the order YiohACES^ 
or Violet tribe, the largest of the British species of which is the 
common Pansy or Hearts Ease; this will be convenient, therefore, 
to describe in illustration : On looking at the leaves, thej will be 
found to be rather small, and to arise by long stalks, at the base 
of which are a pair of large stipules ; these are very ^haracteristio 
of the order. The flower consists of five narrow sepals, some 
much larger than the rest ; which are usually prolonged in a curi« 
ous manner at the base. The corolla consists of five petals, of 
which, in the Pansy and most other species, two stand nearly 
erect, so as to appear above the others. These two in the Pansy 
are differently-floured ; and a third, standing in front of them, 
has a short horn or spur at its base. The stamens are also five in 
number, and generally of irregular form, possessing no proper 
filament, but having a membranous expansion in place of it, 
which is elongated above the anthers ; two of them^ in the Pansy, 
have long projecticms, which are hidden in the horn of the petal, 
The antha!S are often coherent to each other, and lie close upon 
the ovary. The ovarium is superior, and contains but one cell; 
it possesses, however, three parietal placentas ( Fig. 50. p. 268 ), 
to which many ovules are usually attached. There is but a single 
style ; and the stigma is covered with a kind of hood, so that access 
can only be gained to it by an aperture on one side. For this 
singular conformation, no use has been assigned. When the fiiiit 
if ripe, it is still surrounded by the ealyx ; it is an oblong shining 
case, which splits into three valves, having the. seeds adher^t 
to the middle of each. The HeartVEase of the gardens has been 
greatly improved in its beauty as a flower by cultivation ; and a 
number of varieties, differing lohiefly in their colours, arc known 
to florists. The conmion Sweet Violet has no rival among flowers, 
if we seek for delicate firagrance ; and this is not improved by 
cultivation. 
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539. This order is readily known frcMn all other hypogynous 
Exogens, by its persistent calyx, its irregular flowers, and by the 
three narrow parietal placentae mtoated in the middle of the same 
number of valyes. In the persistence of the calyx, the prevalence 
of the number 5 in the flowers, and in the slight division of the 
ovary, it is evidently allied to the Cistacese. Of the plants con- . 
tained in it, few are natives of Asia; and those which inhabit/ 
South .America differ from the rest in being shrubby instead of 
herbaceous. The roots of all the Tiolaeeaa appear to be more or 
less emetic ; and those of South America are particularly so, and 
ire used in medicine under the same circumstances as those in 
which Ipecacuanha is employed in this coimtry. 

540. Nearly allied to the violets is the little order Droseraceje, 
or Sun-dew tribe; so named from the peculiar appearance 
(presently to be described) of the British species, by which it may 
be illustrated. The little Sun-Dew is a plant whose home is in 
fens and morasses, where it takes possession of little hillocks 
elevated above the surrounding waters ; and it cannot be made to 
flourish, if transplanted into any other situation. The leaves of 
this little plant are the most conspicuous part of it, whilst the 
fructifioatiou is the least so. When spread out, they form small 
concave disks, covered with long shining red hairs, that secrete 
from their p(Mnt a clear fluid, which gives the leaves the appear- 
ance of being covered with dewnlrops. This secretion is most 
abundant when the sun is at its highest, whilst real dew is only 
seen on leaves in the early morning ; and it is from this circum- 
stance, as well as from the peculiar sparkling appearance of the 
sur&ce, that the name of the plant is derived. The hairs, when 
examined with a high magnifying power, are extremely beautiful 
microscopic objects ; they are seen to consist of an immense num- 
ber of minute cells, arranged with great regularity; and if 
illuminated by a strong reflected light, the rays from below being 
cut off, they exhibit a most gorgeous variety of brilliant colours. 
The fluid secreted from their points has a slightly acrid taste, and 
it appears to retain insects which settle upon it. The hairs them- 
selves exhibit a considerable degree of irritability ; slowly curving 
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inwards, and entrapping any unfortunate yictim that may liare 
come within their reach. This irritability is manifested to a much 
greater degree in the Dionaa^ (§ 246) which is an American species 
of this order ; and it is common, in a greater or less degree, to the 
other known species of it. The organs of fructification are nearly 
allied to those of the Violaceae. The flower is regular, however; 
the stamens have the usual form, and are sometimes double or 
triple the number of the petals ; and the ovary bears from three 
to five styles. The order is also peculiar as to the manner in 
which its leaves and flowers are folded together before their 
expansion. Instead of being simply compressed into buds, they 
are coiled in a spiral ; so that, when unfolding, the leaf-stalks and 
flower-stalks somewhat resemble a shepherd's crook. This form 
of development is the same as may be readily observed in the 
unfolding leaves of the young Fern. (See the highest leaves in 
Fig 2, p. 27). 

541. Passing over several Orders which contain but few 
species, and these of little general interest, we stop for a short 
time at one which contains many well-known British plants, — 
the CARYOPHYLLEiE, or Chickwced tribe. These are natives prin- 
cipally of the temperate and frigid parts of the world, where they 
inhabit mountains, hedges, and waste places. Those which are 
found within the tropics are usually natives of elevated or 
mountainous tracts, almost always reaching the limits of eternal 
snow, where many of them exclusively vegetate. The greater 
part of them are regarded as mere weeds ; but some of them are 
greatly improved by cultivation, and become handsome garden 
plants, which are greatly valued. Such are the Clove-Pinks, Car- 
nations, and Picotees, which are all varieties of one species, the 
Dianthua Caryopkyllm^ that naturally grows about old walls, espe- 
cially on the ruins of ancient castles. The structure of the flower 
may be best understood from some of the larger species, such as 
the common Pink ; taking care, however, not to choose a double 
one. It is interesting to remark that whilst in this plant, the 
leaves — ^being long and narrow, with only a single vein running 
from one end to the other— do not aflbrdany characters by which 
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it might be kaowa as an Exogen, the petals (which are but dif- 
ferently-developed leaves) have a beautiful system of veins, which 
are evidently reticulated. The stems are very much swollen at the 
points from which the leaves arise ; and this is a character which 
A B marks the whole order. 

The calyx is a tube 
composed of five sepals 
united together, and 
separated only at their 
points. Five petals 
arise from within them, 

Fig. 76. Diagram of the flower of Caryophylleae. of which the lower 
A, vertical aection. B, horizontal section. ends are very narrow 

whilst the upper ends are greatly expanded, and are irregularly 
jagged at their borders. The stamens are ten in number, with 
short stalks. The ovary is one-celled; and in its centre is a 
column, round which a great many ovules are clustered. In the 
Pink there are two styles, each terminating gradually in a narrow 
fringed stigma; in other species there are three, and in others ^yo 
styles. The first becomes a dry capsule, opening from the point 
by four valves. The structure of the seed is variable. 

542. This order may be distinguished from all other polypeta- 
lous Exogens, by the possession of opposite undivided leaves with- 
out stipules, and by the tumefaction of the stem at the nodes ; it is 
further separated from others having the same number of stamens, 
by the structure o£ the ovarium. This is one of the orders in 
which a certain amount of variation occurs in the number of the 
parts of the flower ; which are sometimes arranged on the quater^ 
nary type, or in fourSy — sometimes on the quinary ^ or in fives. 
The stamens are always twice as nimierous as the petals. Hence, 
while most species of this order are comprehended in the Linnsean 
class Decandria, a few fall into Octandria ; they of course belong 
to the orders Digynia^ Trigynia^ and Pentagynia^ according to 
the number of their styles. The order is divided, in the natural 
arrangement, according to the adhesion or separation of the sepals 
of the calyx. The divisioli in which the calyx is tabular contains 
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^th th« Pink, tbe SiUne or Catcbfiy, named trom often Becietiiig 
a Tiscid matter in which flies are caught ; the Cockle (Agrottem- 
maj, which ia often a. very trouhlesome weed in corn-fields; the 
R^ed Robin (^Lychnts fioe-caculi) frequent in meadows ; and 
the Batchelors' Buttons (L. dioica), which is an exception to the 
general rule, in being ditecious. The secoud diTision, which has 
the sepals distinct, contains the numerous species of common 
Chickweed or Stitchwort fStellaria)^ the Mouse-ear Chick- 
weed (CerattmmJ, of which some species are peculiar to Alpine 
districts, whilst another is aquatic, and the Sandwort (ArenariaJt 
BO named from the character of the soil in which most of its species 
flourish best, though some of them are only found in rocky and 
mount^ous places. In regard to the properties of this order thete 
is little to be said. The species belonging to it are in general both 
insipid and inodorous. Many of the wild species seem to be 
Booght as faTOurtte articles of food by small animals, and some 
have been cultirated as fodder for cons, tlie quantity of whose 
milk they are said to increase. 

543. The succeeding order ia one whiuh containa but a small 
numoer of genera; but these aie distributed over the whole 
world, and afford a product of the greatest importance to man. 
This is the order Luiac££, oi Flax tribe, which was once associ- 
ated with the last order, but differs from it in so many important 
cuaiacters, tnat it is separated with complete propriety. In the 
first place, the stems of the Max are not swollen at the nodes, and 
the leares are usi>ally not opposite. The sepals of the calyx, which 
are always distinct, are not arranged in a condnuous whorl; 
but two are external, partly overlapping the others, which are 
internal ; this arrange- 
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ment, which is termed 
inArieaUd, is ^uile 
different fi^m that 
whitdi we have » 
in the Chick-need 
tribe. Tte two outer 
sepals are matked * 
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in the diagram. The whole number is generally fire, some- 
times four. The petals are always equal in number to the 
sepals. The stamens are equal in number to the petals, and are 
united at the base into a downy cup ; the edge of this exhibits, 
between the stamens, a corresponding number of little teeth, 
which are the abortiye rudiments of another whorl (§ 465). 
Within these is the ovary, which appears to contain ten cells, in 
each of which is a single pendulous ovule ; but the number of 
real cells is only five (in some species four), of which each is 
partly divided into two by an imperfect partition, extending 
inwards from its outer wall. Such a partition is termed a spurious 
dissepiment. The ovary bears five (or four) styles and stigmas; and 
finally the seed-vessel splits into ten valves. By all these strongly 
marked differences, the real affinity of the LinacesB to the Caryo- 
phyllesB is rendered very small. 

544. There is scarcely any plant which is less affected than 
the common Flax, by differences of soil and climate ; and accord- 
ingly one species, with all its characteristics unaltered, flourishes 
in the cold as well as the temperate regions of Europe, in North 
and South America, in Africa, and in Asia. There are few 
plants which are made subservient to so great a variety of uses ; 
firom which circumstance it is, that this species of Linum has 
received its specific name uaitatissimum^ which means ^^ in most 
common use.*' It is from the woody fibre of its stem, that all the 
thread is obtained, which has been from very early ages employed 
in making linen &brics (the name of which is derived from that 
of the genus); and it is now used for this purpose to a greater 
extent than ever, in spite of the degree in which it has been 
superseded by cotton. The seeds contain a large quantity of oil, 
which is readily obtained from them by pressure, and is known 
under the name of linseed oil (§ 371) ; and the oil-cake which is 
lefl is an excellent food for cattle. The seed-coats also contain a 
large quantity of mucilage ; so that an infusion of the seeds, 
known as linseed-tea, is frequently of great utility as an external 
soothing application, and is sometimes a very useful internal 
lemedy. Further* the seeds, when ground into a meal, form the 
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most adyantagcous material for large poultices ; and an enormoas 
quantity is consumed for this purpose, especially in hospitals. 
The plant, however, is not much cultivated in Britain, notwith- 
standing various inducements held out hy the legislature ; for its 
crops are of inferior value to corn ; and it is found to render the 
soil more unfit for the suhsequent growth of other crops, than 
does almost any other cultivated vegetable. The principal supplies 
required for British manufacture are drawn from Eussia, the 
Netherlands, and Prussia ; some is also brought from France 
and Egypt, and even from New South Wales. The annual 
imports vary from 40,000 to 75,000 tons of flax ; and about 
two million bushels of linseed. Flax is grown, however, in 
lincolnshire, Somersetshire, and Yorkshire, to a small extent; 
it is more cultivated in Scotland ; and nearly all that is required 
for the extensive linen factories of Ireland is the produce of that 
coimtry. 

545. The common Flax-plant is an annual, which shoots forth 
slender upright hollow stalks, about the thickness of a crow-quill. 
These are surrounded by a fibrous bark or rind, containing woody 
bundles intermixed with cellular tissue. When the plant has 
attained the length of about 2^ or 3 feet, it divides into slender 
flower-stalks ; but there is a considerable difllerence in the dimen- 
sions of the stem, according to the soil, season, &c. This difPer- 
ence governs the treatment of the plant ; for, if the stem be short 
and disposed to branch, the plant is considered more valuable for 
its seed than for its flbrous bark, and is not gathered until its 
seeds are fully matured ; whilst, if the stem grows long and 
straight, all care of the seed becomes a secondary consideration, 
and the flax is pulled at the most favourable period for obtaining 
good fibres, which is a little after the withering of the blossom, 
before the seeds are quite ripe. The Dutch are accustomed to lay 
up the plants in stacks, as soon as they have pulled them; 
experience having shown that, in most instances, seed will ripen 
after the parent-plant has been pulled, provided that it be not 
detached from it, being supplied by the sap which it contains; 
and thus both good flax and seeds may be obtained from the 
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.e crop. The stems are freed from the leaves and seed-yessels 
\ process called rippling; which means passing them through 
»rt of comb with long teeth* bv which these parts are torn off. 
I flax is then placed in water, to dissolve the gummy sap, by 
ch the bark adheres to the woody portion of the stalk, and to 
»ur the decomposition of the soft cellular tissue by which the 
dy bundles are held together. This process, which is called 
ir-retting^ renders the water oflcnsive, and is said to be 
ealthy to the neighbourhood ; and an act preventing its being 
ied on in any common stream or pond, is in force in this 
atry. The length of time required varies from about 10 to 15 
3, according to the state of the flax, the temperature of the 
er, &c. It has been recommended as a much better method, 
steep the flax in hot water for a short time, with soft soap. 
! water-retting of fine flax, for the manufacture of the most 
cate cambrics and muslins, is attended to with great care ; it 
articularly necessary that there should be a constant renewal 
lie water, as the fibres will otherwise acquire a dark tinge, of 
ch it will be aimost impossible to get rid by bleaching. The 
0U3 bundles are then separated from the rest of the tissue, by 
ig passed between two surfaces, one of which has grooves, 
» which enter projecting ridges on the other. In former times, 

in some countries at the present, a very simple machine is 

i for this purpose, termed a break ; this consists of two long 

iks, cut in the manner just described, united by a hinge at one 

; the lower one being supported, the upper is lifted at the 

sr end by the right hand, and the stems are drawn with the 

between the two jaws of the break, which are made to close 
sther forcibly several times, so as to bruise the stems and 
urate their parts from each other, without breaking the fibres, 
er this another operation is required, to separate the smaller 
tides of bruised refrise from the flax ; this is termed scutching, 
ise two operations arc now usually performed together by a 
:hine, principally consisting of three cylinders with ridges and 
entations that work into each other ; and between these the 
: Is passed. Afiter this, the flax is heckled^ by drawing the 
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bundles through a firame studded with rows of sharp pins ; this 
effectually frees it from all extraneous matter, and presents a 
series of smooth distinct filaments. It is then ready for the 
spinner. The finer kinds of flax, however, are prepared in a more 
delicate manner ; being merely scraped or cleansed with a blunt 
knife on a soft skin of leather, and afterwards dressed with a kind 
of brash. Machine^inning has now almost superseded hand- 
spinning in this country ; but the finest thread can be produced 
by the latter process. By machinery a thread measuring 12,000 
yards has been spun from one pound of flax ; but by hand- 
spinning a thread of three times that length has been produced 
from the same weight. 

546. The only other species of this order, which is cultivated 
for the same purpose, is the Siberian perennial flax. This is a 
much taller plant, having coarser fibres; these are found to be 
very strong, but not so white or fine as those obtained horn the 
common flax. They serve very well, however, for the manuj&ctore 
of coarce fabrics ; and there is this advantage attending the cultiva- 
tion of them, — ^that from the same root, a succession of stalks will 
be developed for many years; so that they require no frother 
attention than to be kept free from weeds. The juices of all the 
plants of this order seem to have a purgative quality ; this is verj 
slight in the common Max, bu^ is greater in the common X. 
catharticum or P*»2rging-flax of this country, as well as in some 
foreign species. 

Order MALVACEiE, or Mallow Tribe. 

547. Almost every child is familiar with the cheeses that he finds 
among the hedges ; and there is not a civilized human beii^ who 
does not make great use of cotton fabrics ; yet few, save professed 
Botanists, are aware how close a relation there is between the 
humble neglected plant that bears the former, and the cherished 
exotic shrub to which we are indebted for the latter. They both 
belong to the same order, which is marked by characters that 
readily distinguish it, and which may be explained firom th^ 
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eommoD. British Mallows as well as from any other of the mote 
highly-prized species. Of the former there are two kinds, one 
bearing small pink hlossoma, the other Uage purple ones, whicli 
are among om handsomest wild flowers. The latter, which may 
be best chosen for examinatioii, grows two or even thiee feet high, 
in places where it is not cropped by cattle ; its stem is covered 
with longish h^rs, which frequently spring in stellate (star-shaped) 
dnaters ; its leaves are roundish, sUghtly divided at their edges, 
and possess small scale-like stipules at the base of their petioles. 
The sepals are five and are placed in an uniform whorl ; they are 
partly adherent ; and on the exterior they have three bracts, 
arranged as almost to resemble an additional calyx. The petals 
are also five; previously 
r expansion they 
e folded blether in a 
verycuriously -contorted 
The stamens 
are numerous ; and their 
filameEls adhere at their 
Fie. 78. Mwrnm of the flower of Malvaooffl. n _ , , - 

" ^ lower part, so as to form 

a ttibe which embraces the pistil. This structure is exactly what 
is termed, in the language of the Linnfean classification, mona- 
delphoKs; and the whole of this order, therefore, belongs to the 
linasean class Monadelphia. The anthers only possess one lobe, 
which opens transversely. The pistil is composed of several united 
carpels, each ofwhich has itsown style arising from its summit; the 
styles, like the stamens, are united at their lower part into a tube. 
The seed-vessel is divided by complete partitions into numerous 
cells, each of which contains one or two ovules ; and when cut 
across in its unripe condition, the ovarium exhibits a very beautifiil 
aspect, from the regularity of the arrangement of its contents. 
When ripe the carpels readily separate. All the characters now 
enumerated, with the exception of the number of sepals and 
petals, which varies from three to five in each whorl, are common 
to neariythe whole order. 
S48. The British species are not numerous ; they consist of 
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three of the genus Malva^ or ordinary Mallow, two of the AUktn 
or Marsh-mallow, and one of the Lavatera or Tree-mallow, so 
called from its higher growth. These are remarkable for little 
else than the quantity of thick transparent mucilage, which almost 
all the green parts yield ; and on this account they are thought to 
afiPord useful remedies in some pectoral complaints. They do not 
possess, however, any active properties. It is between the tropics^ 
that the most remarkable species of MalvaceaB abound ; and this 
seems to be the natural habitation of the Order, since the pro- 
portional number of species belonging to it in any country, dimi- 
nishes rapidly as we pass from the Equator to the Poles. The 
showy Hollyocks, now naturalized in our gardens, are species of 
MalracesB introduced from a warmer climate^ The genus ffUnsciu 
is remarkable for the striking aspect of its flowers, which are much 
cultivated in hot-houses in this country; their stems contain 
strong and tough fibres, which have been used as a substitute for 
flax and hemp in making cordage. (It is said that whips, for- 
merly employed by slave-drivers in the West Indies, were made of 
the platted fibres of this plant.) The unripe fruit of one specie $ of 
Hibiscus, known in the East and West Indies under the name ot 
Ochro (in some places Gobbo), is used, on account of the abund- 
ance of its mucilage, to thicken soups. Other species of this 
genus contain a powerful colouring principle^ which gives a black 
stain to anything which it touches ; and the leaves of a species of 
Althaea are said to yield a blue colour not much inferior to 
indigo. 

549. Of all the genera of this order, however, there is none so 
important to man as that which yields Cotton; and it maybe 
questioned if there is any other single tribe, except the Grasses, 
With which he would now find it more difficult to dispense. 
Cotton is derived from several species of Goss^um^ which are 
cultivated in both the Old and New World ; of no part of Europe, 
however, are any of these species natives, though cotton has been 
cultivated in the southern parts of Spain and Italy. There is 
much uncertainty as to the real number of species ; as the genus 
is one in wliich there is a great tendency to the produciior of 
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Tarieties. It is desirable, however, that their respective characters 
should be well ascertained ; since the differences in their produce 
make the knowledge of them of great importance to the cotton- 
planter, as they vary greatly both in the quantity and quality of 
their produce. Some yield their downy harvest twice in the year ; 
others only once. Some bear cotton of a long and delicate fibre, 
and of a beautiful whiteness ; whilst the fibres of others are short, 
coarse, and of a bad colour. These differences are strongly marked 
in the cotton imported firom different countries ; thus the American 
cotton fetches a much higher price in the market than the Indian ; 
and, though it cannot be questioned that the soil, climate, and 
care in gathering, have a considerable influence on the goodness 
of the article, yet it is also as certain that great improvements 
might be effected, by replacing inferior species by others of more 
value. This is now being attempted in India. 

550. The fibres of Cotton are obtained from the seed-vessel, 
in which they are packed round the seeds; and no further trouble 
is necessary to obtain them, than to withdraw them when the 
capsule bursts. This should be done as early as possible : since 
exposure to the sun gives a yellow tinge to the cotton. These 
fibres do not consist, like those of flax, of woody tubes; but they 
are composed of cellular- tissue ; and they are consequently much 
weaker in proportion to their diameter. The greatest difficulty in 
the gathering of cotton, consists in the separation of its fibres fix>m 
the seeds they enclose, to which they sometimes adhere with great 
tenacity ; the firmness of this adhesion varies in different species ; 
and that is to be preferred, therefore, in which the cotton is most 
readily freed. In the greater part of India, the use of machinery 
for this purpose is unknown ; and the cotton is cleansed by hand ; 
in America, however, laige machines are employed, which accom- 
plish it very rapidly and effectually. A species of Gossypium 
cultivated in China is remarkable as having naturally a coloured 
fibre; it is from this that the Nankeen cotton stufls are made, 
which were at one time commonly worn in this country, and the 
name of which was derived from that of the place where alone 
they were manufactured. 
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551. Notwithstanding the enormous amount of raw Cotton 
now imported into this country for the supply of its manufactories, 
the employment of it in Britain, to any considerable extent, is 
comparatively recent. In the 17th century, the trifling supply 
required was obtained wholly from Smyrna and Cyprus. In the 
year 1786, about 20 million pounds were imported; of which 
about a quarter was from Smyrna, &c. another quarter from the 
British West Indies, and the remainder from other colonies. 
Shortly after *that period, when machines for spinning cotton-yam 
were devised by Arkwright and others, the annual consumption 
of cotton increased six-fold, and it has been progressively aug- 
menting ever since. From all quarters of the world does the raw 
material now flow in upon us ; and it is converted, with an expe- 
dition scarcely credible, into textures, of which a large part are 
re-conveyed to the countries which originally famished it. In the 
year 1838, the quantity imported was upwards of 500 millions of 
pounds ; whilst of this there was exported in the form of wove 
stufis nearly 700 million yards, and of twist and yam about 115 
million pounds; the value of which, together with that of the 
cotton hosiery and small wares exported, would amount to about 
twenty-four millions sterling. When machinery was first intro- 
duced, it was made capable of spinning a pound of cotton into 
yam 1 60 miles long ; and a much greater degree of fineness may 
now be attained. The hand-spinners and weavers in India far 
outdo machinery in the delicacy of their fabrics, some of their 
muslins being expressively termed "woven air;** but so great is the 
saving effected by machinery, in the production of all cotton fa- 
brics but such as these, that a large proportion of those used in 
India are exported from Britain ; it being a saving of expense to 
cause the materials thus to undergo the double voyage, although 
labour is so extremely cheap in India. 

552. Nearly allied to the order Malvacea?, which contains few 
save herbaceous or shrubby plants, is the order Bombacks, or 
Silk-cotton tribe, none of which are herbaceous, whilst some 
species are amongst the most remarkable examples of arboreal 
vegetation, such as the celebrated Baobab trees of Senegal (§ 129). 
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One of the trunks of this species has been found to be of the 
enormous girth of from 90 to 100 feet ; the spread of the branches 
aod Toots is enormous; one main root, uncovered by a stream, 
haying been traced to 100 feet from the stem, and probably extend- 
ing much further. The height of the trunks, however, does not 
bear the usual proportion to their thickness, being in general but 
little more Ihan their diameter. In the interior parts of Africa, at 
a distance from rivers, the trunks of these trees are converted by 
the natives into tanks, their heads being cut o£P, and their immense 
bodies hollowed out for the reception of water, which, in conse- 
quence of the softness and lightness of the wood, is not a difficult 
task. On the eastern coast of Africa, this tree is very liable to be 
attacked by fungi, which prey upon its heart-wood, and, without 
changing its general appearance, destroy the life of the tree, and 
render the timber very soft. Such trees are hollowed out by the 
natives as burial places for the bodies of those who are supposed 
to hold commimion with evil spirits ; and these, being suspended 

in the chambers thus constructed, become dry, and are well pre- 
served like mummies. The bark of the Baobab yields a coarse 
thread, of which ropes and cloths are made ; and its fruit contains 
a mealy pulp around the seeds, which forms a wholesome and 
agreeable article of food. 

553. The species yielding the Silk-Cotton of South America 
is also a large tree having a light wood ; this is frequently em- 
ployed foi making canoes, and a single trunk has been kiR)wn 
thus to hold 1 50 men, or 25 tons of sugar. - The tree derives its 
name (BombaXy the same as that of the Silkworm,) from the 
peculiarly silky character of the hairs, which surroimd the seeds, 
in the same manner as the wool of the Cotton. This wool is com- 
monly used to stuff cushions and beds ; and lint and a sort of felt 
has been made from it ; but it cannot be spun into threads, in 
consequence, it is believed, of the absence of the minute rough- 
nesses, which exist upon the surface of the true Cotton £bres, 
and which are very important in binding them together. The 
difference between the BombacesB and the Malvacea3, in any other 
respect than their size, is not great. The calyx of the former 
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is not exactly yalvate ; the tube formed by the adhesion of the 
stamens is cleflt at its upper part into five divisions; and the an- 
thers, which, like those of the MalyacesB are one-celled, burst 
longitudinally instead of trsaisyersely. They resemble Malyace® 
also in the mucilaginous character of their juices, and in the entire 
absence of any deleterious properties. They are all natives of 
tropical climates. 

554. Another order nearly allied to the Malvaceae, is that of 
Bromaceje (the Byttneriaceas of De GandoUe) or Caccu) tribe. 
They are usually shrubs or trees, which are, like those of the last 
order, confined to tropical regions and countries bordering on them. 
They have no very obvious differences from the Malvaceaa, except 
that the petals are often absent, and that the anthers are two- 
celled, bursting longitudinally. The stamens are variously united, 
but usually form a single tube ; not unfrequently many of them 
are abortive ; and, as in the Cacao itself, they assume the form of 
narrow petals intermediate between the true stamens. The carpels 
are less numerous than those of the Malvacese, varying from three 
to five; and the number of ovules in each cell is usually much, 
greater. Like the Malvaceae, these plants are remarkable for the 
quantity of mucilage they contain ; and itas from one species that 
the Gum Tragacanth, so much used in the arts ( § 380 ), is ob- 
tained. In a few species, the juices possess a slight acridity ; and 
in others some astnngency. 

555. The order is chiefly interesting on account of the im- 
portance of the genus Thechroma Cacao^ in yielding the material of 
a wholesome and nutritious beverage, the occasional use of which 
in this country gives but a slight idea of the large quantity consumed 
in many others. It is a little curious that, whilst the generic name, 
signifying ^' food for the gods " was given to it by Tiinnaaug, on 
account of his high estimation of its qualities, a traveller of the 
sixteenth century declared that chocolate was a drink '^ fitter for 
a pig than for a man." The Cacao tree rises usually to the height 
of about 20 feet, though sometimes it attains an elevation of 30 
or 40 feet ; its leaves are large, oblong, and pointed ; whiliit its 
flowers are small, and of a pale red. The calyx consista of 
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five aepala of a deep red ; and within these 
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: a corolla formed of 
fire petals, the form, 
of which is peculiar. 
Thej are broad and 
channeled into a 
sort of gutter at 
their loner part , in 
the middle they are 
extremely narrow- 
Pig. 79. Flo-erofTI.eobrom.CKao. 1, Complete ed; and the> expand 
flowBTj o,o,th8pel*lBi 6,i,tliflpet«J-IikeBt«mein; again towards the 
2,thB tabe fanned bf the wlhesionuftJiegtanieDa, cut gummit, at whicll 
open, <howingihB five true stamens altemftting with ., -dhpfp Tti.^ 

fiye abortiTe: 3, pistil, with a dngle style oomposed ' auucic. iuc 

of Bra adherent, and Euimoonted h^ five upacste Stamens ■ form a 
■tigmaa. tube, on the upper 

end of which the five that' bear anthers alternate with the other 
fire that hare a nairow petalline form ; and the latter, in the 
complete flower, are seen projecting above the ring formed by the 
adhesion 01 the top of the petals. The pistil is formed on the same 
general plan as in the Malracete, consnsting of fire adherent carpels, 
each of which has its own style and separate stigma ; but the ovules 
are numerous, varying firom 20 to 100 in the whole capsule. 
556. The truit, when ripe, is a long oral, of which the sur&ce 
is covered with rounded eminences, and is marked 
by ten tturows ; its interior cavity is simple, in con- 
sequence of the obliteration of the original parti- 
tions; and the seeds are grouped round a oentzal 
column. They are imbedded in a sort of mealy 
pulp, which, although sweetish, has a disagreeable 
flaronr. Thispulpissometimesremoredfrom the 
seeds by washing, after which they are dried in the 
sun ; and sometimes, in order to get rid of it, they 
are buried in the soil, until it is detached bydecom- 
PUM Pn^toc P*'^*'''°- The seeds are then prepared by roasting, 
C^nile of Caooo- after which their hard husks are easily detached; 
[ and the fleshy interior is beaten up into a smooth 
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paiste, which is afterwards dried. Chocolate differs from cacao 
simply in the addition of various spices and flavouring ingredients. 
It is much more employed in France than in England, and is com- 
monly drunk foi breakfast in Spain. In Mexico, it is considered 
an article of prime necessity ; and it was extensively cultivated 
there, at the time o£ the Spanish invasion of South America. 
Humboldt, the celebrated traveller, remarks, that it is by chocolate 
and maize-flour, that man has been enabled to penetrate the vast 
uninhabited forests of central America, and to gain access to the 
stupendous table lands of the Andes. The seeds were employed 
as coins, in order to express values below sixpence, which was that 
of the smallest metal coin, six of them being about equivalent to 
a halfpenny ; and this use of them is still partially continued. A 
kind of buttery substance may be extracted from the seeds of the 
Cacao, which is said to have a very bland and agreeable flavour, 
and to serve as an excellent emollient application to the skin; 
whence it is highly prized, in some countries, as an ingredient in 
ointments and cosmetics. It was estimated that, in 1806, about 
23 million pounds of Cacao was imported into Europe from South 
America, Mexico, and the West Indian islands ; of this quantity 
the greater part was consumed in Spain. The quantity consumed 
in Britain in the year 1831 was not more than half a million of 
pounds^ but in that year the duty was lowered from sixpence to 
twopence a pound; the consumption inmiediately doubled, and it 
is now a million and a half pounds annually. A large quantity is 
employed in the British navy and merchantnservice, as a partial or 
entire substitute for ardent spirits ; and it may be expected that 
the rapidly-increasing disuse of the latter most injurious liquors, 
will occasion a still further demand for this wholesome and 
nutritious article. 

557. The order Tiliaccue, or Linden tribe, is also nearly allied 
to Malvaceae. The principal pari of this order consists of her- 
baceous plants, with handsome flowers, which aboimd within the 
tropics ; some species, however, are lofty trees; and these, contrary 
to the general rule, are natives o£ temperate regions. Three species 
of Linden or Lime-tree are foimd in Britain ; of which the laigesk 
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and best known is probably not a native of this country. This 
last sometimes grows to a great size ; and its wood, being light, 
soft, smooth, close-grained, and not liable to be worm-eaten, is 
valued by carvers for ornamental works, and also forms one of the 
best kinds of charcoal for the manufacture of gunpowder. Its flow- 
ers are very fragrant* and are a fEkvourite resort of bees, who obtain 
trom them not only honey but a large supply of pollen, which they 
store up for th^ nourishment of their young; and if a hive of bees is 
at no great distance from a grove of limes, it may be known when 
these are in flower, by the large number of bees that will return 
laden with little pellets of the bright yellow pollen which these 
blossoms fumislu There axe perhaps nu trees which form so 
beautiful an avenue, — the peculiar mode in which the branches 
arise from the stem and meet above, giving them very much the 
aspect of the Gothic columns and arches of a cathedral; and when 
the lover of Nature walks beneath their luxuriant foliage, *'' at 
dewy eve distilling odours," he feels them to constitute a fit temple 
for the worship of Nature's God. 

558. The characters by which this order is distinguished are 
such as to show its near alliance with the MalvacesB. The calyx con- 
sists of 4 or 5 valvular sepals ; and the corolla of an equal number 
of petals, which are rarely wanting. The stamens are indefinite in 
number, and not united into a tube ; and the anthers are two- 
celled, bursting longitudinally. The pistil is formed of 8 or 10 
united carpels, having a dngle style, and stigmata equal in num- 
ber to the carpels, as in the Bromace®. The partitions are 
permanent, so as to divide the fruit into cells. They are at once 
known from the Malvacese and two succeeding orders, by the non- 
adhesion of the stamens; and from the Malvaceae and Bombaceae 
by their two-celled anthers. In their general properties, the 
Tiliaceae resemble the Malvaceaa; they are quite harmless, and 
contain a considerable quantity of mucilage. The sap of the lime 
abounds in saccharine matter, from which a good sugar has been 
extracted, and a pleasant wine obtained by fermentation ; and its 
nuts are said to possess, when roasted, something of the flavour of 
chocolate. The bark of most species of the order is tough and 
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Strong, and easilj separable into layers; and from these, mati^ 
baskets, and cords are made in many countries. 

The small order Dipterocarpks, nearly allied to this, is worthy 
of notice, on account of its contaimng the Gamphor-^ree of Sumatra, 
from which our chief supplies of camphor ($ 383) will psobablj 
hereafter be obtained, though they are at present derived mostly 
from a species of LaureL This product is stored up in the former, 
in receptacles (§ 98) sometimes a foot and a half loi^ ; but the tree 
must be deeply cut into, in order to open these. Some other trees 
of this group (which is entirely confined to tropical climates) afford 
small quantities of resin; and it is from one of these that the Piney 
taUow (§ 382) is obtained. 

559. The next order to be particularly noticed is one of special 
interest, from its frimishrDg a product which, without being in the 
least nutritious, is considered by the English man, in. almost all 
ranks, as one of the most indispensable articles of his diet- This 
order is that of Camelliacba, the Camellia tribe, well known to 
the Horticulturist for the beauty of its flowers; and it is from 
various species included in it that Tea is obtained. The Cbmetfio, 
now cultivated in most gardens, will afford a good illustration of 

the characters of the order, which 
•^ ySSH^^ ^"^t^ approach those of the succeeding 

one. The calyx is composed of 

from 5 to 7 sepals, unequal in 

B ^^^^^ "■ "^^^iVi^ " ®^^> ^^ rather tough consistence, 

and in some degree overlapping 

each other. The petals are from 

^. «, ji^ X sm «m 5 to 9, also occasionally imbri- 

Fig. 81. structure of Flower of Tea ' . ,. , , 

Plant. A, calyx, with ovarium out cated, and sometmies slightly ad- 

aoross. B, petal, with bundle of herent at the base. The number 

stamens adherent to it. C, vertical ^£ gtamens is indefinite; and Aey 

Beotion of ovarium, with the three „ .. j . ., , 

g^ j^ are generally umted at the base 

into one or more bundles. The ovarium is formed of from 3 to 
6 carpels, more or less united, with separate styles; each cell 
originally contains several ovules. In the ripe capsule, there are 
only three cells, each containing but one seed (the other ovules not 
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having been derelopedj ; and tkis is lai^e, with fleshy cotyledons 
that cont^ a large quantity of oil, and destitute of albumen. The 
Camelliae are celebrated for the great beauty of their foliage, and 
the splendid colours of theiibloasomB, which rary through erer^ 
■hade ajud mixture of red and white. The C. Japonica is a lofty 
tree in its natiTe country ; and eren in our conservatories it some- 
time« reaches a considerable size. The leaves of some species of 
Camellia have been used as Tea; but this is propferly derived from 
the genus Thea. 

560. Nothwithstandmg the many differait kinds of Tea ex- 
ported from China, theie is good reason to believe that they are 
all the produce of one species ; and that the difierences of quality 
are the result of variations in the character of the plant, which ar» 
induced by differences of soil, climate, &c. in the extensive tract 
over which it is 
grown, — and of va- 
riations in the age of 
the trees, the time of 
gathering the leaves, 
and in the mode 
of preparing them. 
The tea districts of 
China extend from 
about the 27th 
to the 33d degree 
of north latitude; 
I but the plant may 
' be cnltivated in re- 
^ons more distant 
Pig. »Z Tea Plant. from the equator, if 

the climate be mild and equable. It delights in shallow soils on 
the sides of hills ; and some of the finer kinds are s^d to grow on 
such dangerous declivities aa to be inaccessible to man, so that 
their leaves can only be obtained by the artifice of provoking the 
monkeys that dwell among them, which, when enraged, break off 
the boDghs, and fling them at their tormentors below. The plant 
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is raised from seed, and the first crop of leaves is gathered in the 
third year ; after the shruhs have attained the age of six or seven 
years, their produce becomes so inferior that they are removed to 
make room for a fresh succession. The leaves are gathered from 
one to four times during the year, according to the age of the tree. 
Most commonly there are three periods of gathering ; the first 
commences about the middle of April ; the second at Midsummer; 
and the last in August. The leaves that are earliest gathered are of 
the most delicate colour and most aromatic flavour, with the least 
portion of either fibre or bitterness; leaves of the second gathering 
are of a dull green colour and have less valuable qualities than the 
former ; whilst those which are last collected are of a dark green 
and of inferior value. The quality is further influenced by the 
age of the wood on which the leaves are borne, and by the degree 
of exposure to which they have been accustomed; leaves firom 
young wood, and those most exposed, are always the best, as is 
readily imderstood on physiological principles. The leaves, when 
gathered, are partly dried by the air and sun, and partly by arti- 
ficial heat, and are carefully rolled up by the hand. It is com- 
monly believed that the distinctive character of green tea is 
imparted to it by being dried upon sheets of copper. For this 
beliej^ however, there is no foundation in fact, since copper is not 
used for the purpose ; and the most careful application of chemical 
tests fails to discover any such impregnation. The Tea-plant has 
been found growing wild over extensive tracts in Assam, at the 
north-east of Hindostan; and attempts are now being made to 
cultivate it there on a large scale, in order to render Britain in- 
dependent of supplies from China ; it must be long, however, ere 
this can be the case ; and it is by no means certain that the Chinese 
mode of preparing the leaf is exactly followed. 

561 . The history of commerce does not furnish any parallel to 
the circumstances which have attended the introduction of Tea 
into Great Britain. The leaves are said to have been first em- 
ployed by the Chinese to cover the taste of their water, which is in 
many districts brackish and impalatable ; and the infusion being 
found to be pleasant in its flavour, and productive of an agreeable 
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excitement, the practice of driiSking it gradually extended in those 
places where the water was good, and at length was introduced 
into Europe. The leaf was first imported bj the Dutch East 
India Company in the early part of the seventeenth century ; but 
it does not appear to have found its way to England until about 
the year 1650. The first historical notice of it is in an Act of 
Parliament of the year 1660, in which it was enumerated as one 
of the beverages sold in coffee-houses, on which a duty was to be 
laid. That it was not then a common drink, is evident from an 
entry in the private Journal of Mr. Pepys, Secretary to the 
Admiralty, who says, Sept. 25, 1661, " I sent for a cup of tea (a 
China drink,) of which I had never drunk before." In 1664, the 
British East India Company sent two pounds of tea as a present to 
the King. In 1667 they issued their first order to import tea, 
directed to their agent at Bantam, to the effect that he should send 
home lOOlbs. of the best tea he could get. Since then, the con- 
sumption has gone on regularly increasing. In 1734, the quantity 
imported was about 632,000 lbs; in 1768, it was nearly seven 
million pounds ; in 1800, it was twenty millions ; and during the 
last four years of the East India Company's charter, the average 
quantity imported was 31 ^ millions. Since the abolition of the 
monopoly, and the consequent reduction df prices, the consumption 
has increased still more rapidly; the amount imported having in some 
years nearly reached 50 million pounds, of which above 44 million 
poimds were consumed in GJreat Britain and Ireland, — a quantity 
much exceeding that consumed in all the rest of Europe and 
America. To provide a sufficient supply of this article, many 
thousand tons of the finest mercantile navy in the world are annually 
employed in trading with a people by whose government all deal- 
ings ydth foreigners are discouraged ; and an important source of 
revenue, averaging firom three to four millions sterling, is obtained, 
through a moderate duty upon its importation, by the state. 

562. Although the plants of this order which are known in 

European gardens are chiefly firom China or North America, 

these form but an inconsiderable part of the whole ; 7 or 8 species 

, being all that are contained in the first of these countries, and 4 
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in the latter ; while between 60 and 70, all beautifiil trees and 
shrubs, are natives of the woods of South America ; and about 20 
more are known in the East Indies. 

Order AirRANTiACEiB, or Orange tribe. 

563. The group of plants producing Oranges, Lemons, Limes, 
Citrons, Shaddocks, Forbidden-Fruit, and the like, is readily dis- 
tinguished from the rest of the Vegetable Klingdom, by several 
evident characters, which give to its structure much interest ; and 
it is also one of great value to man, on account of the large quantity 
of gratefril and refreshing fruit with which it supplies him, in the 
very climates where it is most needed. It is remarkable as being 
the only tropical fruit which can be introduced into this countiy, at 
a cost little exceeding that of our ordinary native fruits; and whilst 
it thus offers a gratification within reach of the poorer classes, it 
is so superior to other fruits, that it cannot be despised for its cheap- 
ness even by the richest. From the amount of duty paid upon 
Oranges, it has been calculated that about 272 millions are 
annually imported ; which gives an average of nearly a dozen to 
each individual of the population. This abundance is due in part 
to the prolificness of the tree ; a single individual, at St. Michael's, 
having been known to produce 20,000 oranges fit for packing, 
exclusive of the damaged fruit and waste, which may be calculated 
at a third more. It is also due to certain qualities in the fimit 
itself, which allow it to be kept for a considerable time, with less 
alteration than frnit of any other kind. Of these qualities, one of 
the most remarkable consists in the thick spongy rind, which 
resists changes of temperature by its non-conducting power ; and 
in the large amount of minute oil-receptacles by which the sur&ce 
is occupied, the contents of which almost entirely prevent the 
evaporation of the watery fluid within, and by their acridity resist 
the attacks of msects, &c. from without. Hence internal decay is 
the only accident by which oranges are liable to be destroyed ; 
and this does not happen for a long time, if the rind remains 
uninjured, so as completely to exclude the air from the inteiior, 
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ind if they are well yentilated, and kept free from moistuie^ wliich 
nrould cause the exterior to decompose. ' 

564. If we examine any plant of the Orange tribe, grown in a 
bio t- house in this country, or in the open air in its native clime, 
we may at once observe that it has a peculiar aspect, in con- 
sequence of the surface of its leaves being covered with minute 
irellowish dots. These dots are little receptacles for secretion, 
illed with an essential oil very fragrant to the smell, though acrid 
to the taste ; the leaves possess some fragrance in their natural 
state, but, -if they be crushed between the fingers, this is very 
nuch increased, part of the receptacles being then broken into, 
rfaese little cavities exist not only beneath the surfaces of the 
leaves and fruit, but also in the leafy parts of the flower, which 
[>wes most of its fragrance to them. On frirther examining the 
leaves, it will be observed that they are articulated or jointed at 
the junction of the blade with the petiole, and that the latter is 
expanded (more or less in the different species) into a sort of small 
supplementary leaf, by the development of a narrow blade from 
each side. In some species the leaves are pinnate ; and it occa- 
sionally happens that the leaflet of one side only is developed, or 
that even both are absent ; so that the petiole, which is then much 
enlarged, has to perform the functions of the true leaf, as in 
some other cases (§ 228). The calyx has the shape of a cup, 
being formed of five sepals (in some species only three) united at 
their lower portion, and separating above into as many teeth ; it 
early falb off. The petals are equal in number to the sepals ; 
they are sometimes slightly adherent at the base; and in the 
Orange they are fleshy and white, with dots of green. The stamens 
are equal in number to the petals, or twice or some multiple of 
their number ; the filaments are rather flattened at the base, and 
are sometimes adherent into one bundle, sometimes into several, 
and are sometimes altogether free, as in the Orange itself. The 
pistil has a nearly globular ovarium composed of several adherent 
carpels ; it bears a thick tapering style having a slightly-divided 
stigma at its point ; and in each cell of the ovary, there is a double 
row of ovules. 
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wall of the ovary here becomes greatly condensed, forming the 
stone; the outer membrane continues to exist as the cuticle or^ 
skin of the fruit ; and it is the fleshy part of the carpellary 
leaf, yery much increased in amount, that forms the edible portion. 
In such instances, the outer is called the exocarp^ the inner wall or 
Btone the endacarp^ and the succulent flesh the sarcocarp, 

5G6. The yarious species of the Orange tribe are almost all 
natiyes of the East Indies and China, whence they have been 
transported to other countries within or near the tropics. They 
nearly all contain sugar, citric acid, an aromatic essential oil, and a 
bitter principle having tonic properties ; but these are combined 
in varying proportions in diflferent fruit. Thus m the 
common Orange the sugar prevails, and the acid (when tlie 
firuit is ripe) is subordinate. In the Lemon, the acid is always 
predominant in the pulp, and the oil is more abundant in the 
rind. In the Shaddock, and still more in the Seville Orange, the 
bitter principle manifests itself. Various species, unknown in 
this country, are used as articles of food by the inhabitants of the 
countries of which they are natives ; and from some a valuable 
timber is derived. The Orange and its allied species require two 
years to mature their fruit ; and, as they continue flowering all 
through the summer, a healthy tree exhibits, during a consider- 
able part of each year, every stage of the production, from the 
flower-bud to the ripe fruit, in perfection at the same time. Most 
of the oranges and lemons intended for transportation to a 
distance, however, are gathered whilst they are still green ; for if 
the fruit were allowed to become mature, it would spoil in the 
conyeyance. The gathering of oranges and lemons for the British 
market generally occupies from the beginning of October to the 
end of December ; and they would require to hang imtil the 
commencement of the spring, to ripen frdly on the tree. It is 
remarkable that the Orange trees from which the fruit is gathered 
green, bear plentifully every year ; whilst those upon which the 
fruit is suffered to ripen, afford abundant crops only in alternate 
years. The Oranges of St. Michael are the best that are known 
in Europe ; but the tree was introduced there by the Portuguese, 
7 
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as it was by the Spaniards into tlie New World. The Orange is 
extensively cultiyated in Spain and Portugal, where it was early 
introduced by the Moors ; near Cordova there are trees which are 
considered to be 600 or 700 years old ; and in Andalusia there 
are extensive orchards which have formed the principal revenue 
of the monks for ages. In the south-east of France, also, and in 
the North of Italy, the orange is cultivated with great success; 
but it does not thrive well in the peninsular part of the latter 
country, except at the South. Besides the refreshment afforded 
to man by the cooling fruits and delicious perfume characteristic 
of this order, it yields him an article of great importance in liis 
manu&ctures, — lemon juice, — the chief uses of which have been 
formerly mentioned (§ 402). 

i)67« The next order to be noticed is that of Ampelidea, 
which is principally important as containing the conmion Grape 
vine, which will serve as an illustration of its characteristic 
structure. Nearly all the plants of the group are climbers, and 
most of them support themselves by tendrUs. The nature of 
these organs differs, in almost every tribe of plants which possesses 
them. If the Pea be examined, its tendrils vrill be seen to 
consist in a prolongation of the midrib or central stalk, from eaeh 
side of which the leaflets arise. In some plants, this office is 
performed by the prolonged tips of the petals, which twine round 
ony object in their neighbourhood that can afford them support. 
In the Vine, the tendrils are developed from a number of super- 
numerary flower-stalks. The flowers of the Vine grow on short 
stalks, which diverge from others, and these branch from the 
central stem ; in this manner, when the &uit is ripe, a cluster is 
formed, differing considerably from that in which the finit-stalb 
at once proceed from the stem, as they do in the Currant. The 
former arrangement is called a panide^ the latter a raceme. The 
calyx is very small and almost undivided^ looking like an expan- 
sion of the disk ; within it are seen, in the bud« five petals which 
hold together at the point, though separate at the base ; and these 
are afterwards detached and carried upwards by the extensicoi of 
the stamens. The stamens arc five in number, opposite to the 
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i. 83. PoHionsof tlie flower oTCoinitKiii Tine. A. flower 
openioK; a,cal7z; ft, corolla, the petsji detaobed at the botlom 
bat Doited at the top ; c, BtaineDa ; d, glandi. B, ovariom niT- 
ronnded bj tbe stamem. C, verUcal •ection oroTuinm,abowiaK 
its tFD oella and asceodiag ovules ; a, calyx, i, oiipB of petalB, 
e,glBnd9, d, Btigma. D, horizontal section. B, seotlon of ripe 
fruit. 

>m the disk, which alternate with the fullj-deyeloped s 
'ithin the circle of stamens is foand a two-celled c 
rmounted by a single stigma, wtiich is not supported upon a 
rie, but seated at once upon the OTorium ; hence it is s^d to he 
tmh. In each cell are two erect {\ 500) or ascending ovules, 
te froit is, as is well known, a succulent berry, with from one 
four hard seeds centred in its ptilp ; the original dinsioa into 
'O cells b nearly obliterated, when the fruit is ripe. An 
ditional character which may be remarked in the common Tine 
d it9 allies, and which is interesting as showing tbe affinity 
tween this order and the succeeding one, is the tendency to a 
-elling or tumidity, in the branches, near the points &am which 
e leaves proceed ; and in the Tine, the young branches have 
e divisions into nodes marked nearly as strongly as they are in 
e Grasses (§148). 

568. The plants of this group are naturally inhabitants of the 
llder and hotter parts of both hemispheres, especially of the East 
dies. There is a very close resemblance in essential characters 
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cation ; so that the sin of hahitual drunkenness is likely to liaye 
been one of those, which led to that signal manifestation of the 
Divine displeasure. From ^Egyptian tradition, the culture of the 
vine appears to have been practised in that country, at tbe earliest 
period of its settlement It was gradually spread, with the 
progress of cirilization and of intercourse between nations, from 
its natire habitation in Central Asia, to Greece, Sicily, and Italy ; 
and thence to Portugal, Spain, and France. Its introduction into 
Britain seems to haye been due to the Romans ; but the average 
temperature of this country is too low for its success^ cultivation 
in the open air. With the assistance of artificial heat, however, 
aided by rich manure, and trained by horticultural skill, the 
vines grown in this country have surpassed all others in the size 
andiusciousness of their fruit. It has not been found generally 
worth while, however, to make wine from the juice of British 
grapes ; since those produced in hot-houses are by hi too valuable 
for such a purpose ; and those grown without artificial heat do not 
contain enough sugar, to enable the fermented liquor to rival that 
obtained from the vineyards of warmer climates. Some centuries 
since, however, when foreign wines were less readily obtainable in 
Britain, large quantities of wine were made in the southern part 
of our island. Even so late as the year 1 763, sixty pipes of wine 
resembling Burgundy were made firom the produce of a vineyard 
belonging to the Duke of Norfolk, near Arundel Castle on the 
south coast of Sussex ; and at the present time there are still two 
o^ three vineyards near the south coast of Devon, from which 
wine in small quantities is commonly made. 

570. The culture of the vine as an article of husbandry 
extends over a zone stretching from about the 21st to the. 50th 
degree of north latitude, and consequently about 2000 miles in 
breadth; and reaching in length from the western shores of 
Portugal to the North of India. The best wines are made about 
the centre of^ the zone ; those of the north being harsh and 
austere; whilst th« juice of the grapes of the south too soon 
passes into the acid fermentation, so that they are better adapted 
for being dried as raisins. Hence in Spain and Greece, the vine- 
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yards of the higher grounds produce the hest wines ; whilst those 
upon the low hot shores have always to he dried, (>n the other 
hand, in Madeira and the neighhouring islands, in which the near 
proximity of the sea on every side tends to prevent intense heat, 
some of the most highly-prized wines are produced, although thej 
are much nearer the southern border of the zone. "A vineyard, 
associated as it is with all our ideas of beauty and plenty, is in 
general a disappointing object. The hop plantations of our ovm 
country are far more picturesque. In France, the vines arc 
trained upon poles, seldom more than three or four feet in height. 
In Spain, poles for supporting the vines are not used ; but cuttings 
are planted, which are not permitted to grow very high, but 
gradually form thick and stout stocks. In Switzerland, and in 
the German Provinces, the vineyards are as formal as those of 
France. But in Italy is found the true vine of poetry, 'surround- 
ing the stone cottage with its girdle, flinging its pliant and 
luxuriant branches over the rustic verandah, and twining its long 
garland from tree to tree.' It was the luxuriance and the beauty 
of her vines and olives, that tempted the rude people of the 
North to pour down upon her fertile fields. In Greece, too, as 
well as Italy, the shoots of the vines are either trained upon trees, 
or supported, so as to display all their luxuriance, upon a series of 
props. This was the custom of the ancient vine-growers ; and 
their descendants have preserved it in all its picturesque origi- 
nality. The vine-dressers of Persia train their vines to run up a 
wall, and curl over on the top. But the most luxurious cultiva 
tion of the vine in hot countries, is where it covers the trellis- work 
which surrounds a well, inviting the owner and his family to 
gather beneath its shade. 'The fruitful bough by a well' 
Genesis xlix. 22. is of the highest antiquity." 

571' Tb e vine lasts to a considerable age ; it spreads also to a laige 
extent, or when supported, rises to a great height. Although it 
bears plentifully at three or four years, it is said that vineyards 
improve in quality till they are fifty years old. In France and 
Italy, there are entire vineyards still in existence, and in full bear- 
ing, which were in the same condition at least three centuries 
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ago. Many vines in this country are above 100 years old. A 
vine existed at Nordiallerton, in 1785, which covered a surface of 
137 square yards, and the principal stem of which was about 15 
inches in diameter; it was then about 100 years old, and it in- 
creased in size afterwards, but it is now dead. There is at present 
a vine grown under glass at Hampton Court, which covers a 
surface of ii2 feet by 72, or lp94 square feet; this bears seldom 
less than 2000 clusters every season ; and in 1816 there were at 
least 2240, each weighing on thie average a pound. Vine-growers 
enumerate nearly 300 different kinds of grapes, which are all, — 
whether black, white, blue, or varied in colour, — but varieties of 
the same species. The quantity of foreign wine of various 
descriptions imported into Great Britain in the year 1839, was 
nearly ten millions of gallons^ from which the revenue derived a 
duty of nearly two millions sterling. The quantity of raisins im- 
ported was about ten thousand tons^ the duty upon which amounted 
to £135,000. An article still more largely imported, is known 
under the name of " Zante Currants** ; of these, which are really 
small dried grapes grown in the Ionian Islands, the importation 
was in 1839 to the amount of more than ten thousand tons, the 
duty on which was nearly £190,000. These facts will serve to 
show the vast extent over which the vine must be cultivated, in 
order to yield, to Britain alone, so large an amount of valuable 
products. 

Order Geraniace^ or Geranium Tribe. 

572. This order is chiefly interesting on account of the large 
number of species which are natives of Britain, and the amount 
of other kinds which are now natiiralized here, being cultivated 
for their showy and elegant blossoms. What are commonly termed 
Geraniums by the horticulturists are not really such, but belong to 
the allied^enus Pelargonium. Ofthe real Geraniums, some species 
or other may be found growing wild almost every where, and are 
commonly known by the name of Cranesbill, which they have 
received on account of a peculiarity that will be presently noticed. 
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If v?e examine almost any kind of Oeramum, we shall find that, 
as in the last order, the stems are tumid at the points from which 
the leaves arise ; — a character which seems of slight importance, 
but which often runs through a particular natural group, and 
enables us to easily recognize the plants belonging to it. Several 
flower-stalks very commonly diverge from one centre (in the same 
manner as do the metal stretchers, by which the whalebones in 
an umbrella are spread asunder,) forming what is called an umbd; 
but in most of British Geraniacese, each principal stalk bears but 
two flowers. The calyx consists of five ribbed sepals, which 
spread asunder when the flower is open; but when the petals 
have fallen ofl^, they contract again around the young and tender 
ovaries, to which they then form an efficient proteetion. The 
petals are also five in number, except in a few instances in which 
one is undeveloped; their veins are unusually prominent, and 
they give to the petals a streaked or pencilled appearance. These 
veins consist almost exclusively of air-vessels, and they serve as 
beautiful objects of microscopic investigation. The stamens are 
usually two or three times the number of the petals; in the 
Geraniums there are ten, and they distinctly form two rows, of 
which the outer one is shorter than the other ; and in the Erodium 
or Oranesbill, also a British genus, the stamens of the outer row do 
not bear anthers. In the cultivated Geraniums, or Pelargoniums^ 
however, there is less regularity ; the stamens are more than fiye 
and fewer than ten in number ; and the corolla is also somewhat 
irregular, the two upper petals being larger than the three lower, 
and standing apart, so as to give the flower the appearance of 
having two lips. The pistil of the Geranium tribe has a singular 
structure. It consists of five carpels clustered together round an 
axis, which is the disk prolonged upwards through their centre; 
in each cell of the ovarium is a single seed. The styles adhere 
together in such a manner as to'form but a single column, divided 
at the top into five lobes, which are the stigmas. Fig. 85. 

573. When the fruit is ripe it resembles in a striking manner 
the bill of certain birds ; whence the British Geraniums are known 
by the name of CranesbiU, and the Erodium (an allied genus) by 
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F StoiksbilL This singular appearance is owing to a very 
I circamstance. In moat plants, the stales ahriiilc np or fall 
off, at the same time 
that the flower fades ; 
and, bj the lime &e 
fniit is ripe, they hare 
entirely disappeared. 
But in the Geranium 
the styles continue to 
grow and harden, as 
fast as the fruit itself; 
and when the latter is 
ripe, the styles project 
from the oraries in 
the form of a beak. 
At the time that the 
fruit is ripe, the seeds 
are sown in a very 
curious manner. The 
carpels and styles are 
reof flo«ecof MaadowGet*. ^^ clustered bwe- 
A, fltamene sad piBtil. B, Hio lower part ,, , .. ?■• 

pirtii,,AowiDgth/ci™te«doarpeU. c,Z- l^'wund the central 
■ the pista, showing a, the ovule, and h, the aiis ; but the latter 
gedazii, lonnd vhioh the carpola arc clue- shorten in drying; imd 
Mid which tonne the bard beat in the ripe ^ ^■^^^y ,^^^^ „ 
D, a coaple o( ripe fnit, enTsloped in the , > > ■ - 

below, the .tjlea pr^eoting above ; o 1. a c'^^^V »* "leu- points 
which has been detached by the htidening that they cannot se- 
ntraotioD of Its style. parate there, they ao- 

- cause the separation of the carpels at their base ; and these, 
torn up as it were by the roots, curre towards the top of the 
and at the same time open by the iace which was previously 
«nt, so as to let the seed drop oat. This action takes place 
•nly ; and it may be noticed in any common Gteranium whose 
is mature, if gathered before the dew is off and then put in 
m ; the efiect of its heat will be to detach first one and then 
,er carpel with a snapping sound, — the jerk serving to scatter 
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the seeds. This peculiar mode of separation is common to the whole 
order, and is very characteristic of the plants included in it. 

574. The Geraniaceae are extensively diffused oyer the globe, 
some genera being restricted to one quarter, and others to a 
different part. The chief residence of the Pelargoniums is at the 
Cape of Good Hope, from which all the showy Geraniums (so 
called) which ornament our windows and gardens, have been 
derived. These have been greatly improved by cultivation, and 
many new varieties have sprung up; the number of these has 
been still fuither extended by hybridism, which can be veiy 
effectually performed in this group, the offspring almost always 
presenting a complete intermixture of the characters of its parents. 
Thus, if we take the pollen of a plant with blue flowers, and place 
it upon the stigma of one which has red flowers, the seed will pro- 
duce a plant having purple flowers ; or if we cause a sort with large 
unsightly flowers to intermix with one having small neat flowers, 
we shall probably obtain a variety having large flowers that are as 
neat in appearance as those of the small flowered kind. This 
intermixture will only take place, however, among varieties of the 
same species, or among species nearly related to each other ; there 
are some Pelargoniums which will not hybridize together ; and the 
Pelargonium is not fertile with the Geranium. The G^raniacesB are 
not marked by any very active properties ; they possess, however, 
some astringency, and also an aromatic resinous principle. The stem 
of a foreign species of Geranium bums like a torch, and gives out 
an agreeable odour. The root of an American species is considered 
a valuable astringent, and is known by the name of Alum root 
The British species commonly termed Herb-Robert, is held in repute 
for its medicinal virtues in some parts of the country. 

575. Very nearly allied to the GeraniaceaB is the small order 
TropcedeoBy of which the members are all natives of tropical 
America, but of which one species is now commonly naturalized 
in our gardens under the name of Nasturtium^ (which is, however? 
an incorrect one) sometimes abbreviated into Sturtion, or occasion^ 
ally Trophy-cress. The common name refers to the similitude it 
bears in taste, smell, and general properties, to the true Nasturtia 
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or Cresses ; — ^a similitude so great, that the same insects resort 
to and feed on both. The plant is cultiyated in Britain for the 
sake of its unripe ovaria, which possess an agreeable pungency of 
/flavour, and are pickled to be used like Capers as a sauce to boiled 
mutton. This order diiSers from the last, chiefly in the following 
particulars. The sepals of the calyx are unequal in size, and one 
of them is provided with a long distinct spur (of which a rudi- 
ment, however, may be traced in Pelargonium) ; this is subject 
to great varieties of form ; indeed a series of monstrosities, such 
as may often be easily collected from a single bed of these plants, 
presents many curious phenomena. There seems a great tendency 
towards the return to a regular form, by the equalisation of the 
sepals ; in some instances the spur will be foimd nearly or alto- 
gether deficient ; whilst in others it will be double or triple, the 
three being sometimes united, sometimes divergent from each 
other. In one curious specimen which came under the Author's 
notice, a second spur grew from the first, — ^not downwards, however, 
but upwards into the flower, just as if we push back the finger of a 
glove, so as to project into the part that receives the hand. The 
petals are also more or less irregular, three being smaller than 
the rest, and these being occasionally imdeveloped. The stamens 
are eight in number, and are perigynous or adherent to the calyx 
($ 498). This, then, is an instance in which an exception occurs 
to the character that has been taken as the chief guide in classifi- 
cation ; for although the perigynous stamens, considered in them- 
selves, would cause the order to be removed into the next class, 
yet its affinity -with other Thalamiflorse, and especially with 
Geraniaceae, is so manifest, that it cannot be properly removed 
firom that group. The ovary is made up of three carpels, adherent 
as in the last order, around a central elongated axis ; these each 
contain a single seed. 

576. Another allied order is that of Balsaminejb, the Balaam 
tribe ; this has not, hoivever, any of those medicinal virtues which 
might be inferred from its name, but consists only of a small 
number of plants, which are esteemed for the beauty of their 
flowers and their elegance of aspect. Of these, one species is a 
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native of Britain, though it is rarely found wild; and this is le- 
markahle for the curious inanner in which its seed-ressel opens 
(§ 419). There is greater irregularity in the flower than in dther 
of the two last orders ; so that the nature of its parts might not 
be understood at first sight The sepals are fire in number, but 
unequal and irregular in form ; the two upper and inner ones aie 
adherent, while the lower one is spurred. There are only four 
petals; and these are adherent in pairs ; so that the corolla appean 
as if it consisted of two only. The stamens are five in number, and 
their position is regular ; so that, by comparing their places with 
that of the petals, it becomes evident that each of the apparently- 
single petals consists of two, and that a fifth petal, which should 
occupy the space between them, is undeveloped. The ovarium is 
made of ive carpels clustered together, their cavities remaining 
separate ; the stigma is sessile on its top, as in the Poppy (§ 5i23), 
and exhibits a greater or less division into five parts. The Balsams 
usually grow in damp places among bushes; and one or two 
species are found in nearly every quarter of the globe. 

577* Another small order, allied to the Geranium tribe, is that 
of OxALiDEJB, or Wood Sorrel tribe; which is chiefly deserving 
of notice, on account of an important product yielded by some of 
its species. The Wood Sorrel (Oxdlis) and its allies are h^- 
baceous plants, which abound most in the warmer temperate 
regions, especially in America and at the Cape of Good Hope; 
but two species are found in the woods and shady places of this 
coimtry. In the structure of their flowers they differ but little 
firom Geraniacese ; their calyx and corolla each consisting of five 
equal leaflets; their stamens being ten in number, arranged in 

two rows, of which the outer 
one is the longest ; and their 
ovaria consisting of five ad- 
herent carpels. The stamens 
are generally united at the 
base, however, into a single 

Pig. 85. Diagram of the flower of Ox- b^mdle; there is no central 
alidcse. axis in the midst of the car- 
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pels ; the styles axe distinct ; and there is a minute but important 
difierence in the structure of the seed. They are further dis- 
tinguished by ^e division of their leaves, which are generally 
compound ; and, if simple, become so merely through the want of 
development of some of the segments. In this group, as in the 
Balsaminead and Geraniacese, there is a provision for the scatter- 
ing of the seeds by the sudden rupture of their integument, which 
possesses elasticity enough to expel them with some force. The 
"Wood'Sorrel is one of- the plants whose leaves droop very evidently 
at night. The property which is most characteristic of the 
Oxalidead is the acid nature of their juices, which is chiefly to be 
noticed in the common Wood Sorrel of this coimtry. The acid is 
peculiar in its properties, and is named oxalic from its existing in 
this plant, from which, indeed, it was at first obtained. Its uses 
in the arts have already been noticed (§ 401). The quantity ob- 
tainable from this and other plants which furnish it, is too small 
for the supply of these ; since, from twenty pounds of the leaves 
of the Wood Sorrel, which yield about rix poxmds of juice, not 
quite three ounces of oxalate of potash can be obtained. Since, 
tJierefore, it has been ascertained that the acid might be obtained 
pure by the action of nitric acid upon sugar, this mode of producing 
it has been generally adopted, except in places where the plant is 
very abundant. One Indian subdivision of this tribe differs from 
the rest, in the larger size of the species belonging to it, which 
grow into bushes or even trees ; and some of these are cultivated 
for the sake of the juices afforded by the leaves, flowers, and 
fruit, which are of a pleasant acid character, and are esteemed as 
cooling remedies in fevers. One species, moreover, is remarkable 
for the great irritability of its leaves, which perform movements 
resembling those of the Sensitive Plant ; and there is a foreign 
species of Oxalis, that has in some degree the same property 

578. The last order of Thalamifloral Exogens to be here 
noticed is that of Butageje, the Eue tribe, of which several 
species are cultivated in our gardens, though none are originally 
natives of this country. All the plants of the order are remark- 
able for their powerful odour, which is usually of a nauseous 
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character; and this is due to the quantity of esaential oil, secreted 
in little cavities beneatb the cuticle of the leayes, the place ol 
which, as in the Orange tribe, is marked bj balf transparent dots. 
To this group belongs the FraiJnella, formerly mentioned (j 374) 
as rendering the surrounding air inflammable in warm webther, 
by the quantity of this oil which it diSuses through it Hie com- 
mon Garden Eue will give a very good idea of the stntcttut 
characteristic of the order. The parts of its fiower, however, an 
arranged in fours; whilst those of other species are disposed in 
fives. The calyx consists of four sepals diveiging widely from 




Fig. 86. GardenRne, A, nu^fledfloiver deprived of 
pclala \ a, fleshy ring ftoin vliich the Btamens mik. B, mi^ 
tion of OTuium ; a, the gTnobase ; &, the plocents. C, s 
■eed-vcssel after bunting ; a, the gpiobaae. 

each other ; and within these, alternating with them, are fbui 
petals. The stamens are eight in number ; and they arise from s 
fleshy ring surrounding the ovary. Upon thb ring is seated the 
ovary, which consists of four carpels united into one mass. The; 
do not stand upright, however, as tbey usually do ; bnt spread 
away from each other at the base, being arranged on the sides of 
a conical disk, which rises np between them, but is not condnned 
into the style. This disk is termed the pj/nobtue, or base of ibe 
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female organs (§ 484.) The style ift single, being formed by the 
adhesion of those of the several carpels ; but it separate s at the 
top into four stigmas. The seed-vesel, when ripe, splits into four 
yalyes, leaving the thick hard gynobase in the centre. The num- 
ber of seeds contained in each varies considerably, but is almost 
always less than that of the ovules. In the common Rue, there 
are about four ovules in each cell ; but only one of these is de- 
veloped into seed. In others the ovules and seeds are more 
numerous. One genus (Correa) of this order presents an interest- 
ing anomaly, of a similar character to that which has been 
mentioned as occurring in the order Tropoeoleoe; the petals cohere 
together into a tube, so that the plant is really Monopetalous ; 
but it is not placed in that division of the group, since in its 
general structure it is so closely allied to the Butaceae, that it 
cannot be separated from them. 

579. The principal habitation of the Rue tribe is the South of 
Europe, whence it extends through the temperate portion of the 
Old "World, rarely advancing within the tropics. The common 
Rue was formerly much esteemed in medicine ; it was mentioned 
with approbation even by Hippocrates, and for many centuries 
it was considered a preventive of contagion, and was known under 
the name of ' herb of grace.' It is now,- however, seldom employed, 
except by village doctresses. 

580. The following table will be found to express, in a con- 
cise form, the most evident points of difference among such of 
the foregoing orders as contain Plants found in Britain ; so that 
the Student will have little difl&culty in assigning to its correct 
place a specimen of any .one of them, which he may meet. with. 
It is to be remembered, however, that there are orders of minor 
importance, which are not altogether excluded by these characters, 
and that the specimen mat/ belong to some of them. But as all 
those which include the commonest wild and garden flowers have 
been adverted to, this is not likely to happen. 
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Class EXOGENa 

Sub-class TuALAMIFLORiE. 

Flowers possessing calyx and corolla, the latter composed of 
distinct petals. Stamens, as well as petaUt '.and carpels, anse 
at once from the disk ; except when sometimes slightly adherent 
to the sides of the ovary. 

A. Stamens more than 20. 

a, Ovary superior. 

a, Leaves without stipules. 

Carpels distinct « • . . Ranunculacece^ 504. 
Carpels united . . PapaveracecBy 523. 

3, Leaves writh stipules. 

Calyx imbricated . . • . Ctstacece . . 536. 
Calyx valvate. 

Stamens monadelphous, Malvacece . . . 546. 

Stamens distinct . . Tiliacece . . 557* 

by Ovary partly inferior Nymphaceae^ 520. 



By the use of such a table as this, alinost any British plant may be 
referred, with great facility, to its proper Order in the Natural System. 
For example, we pick in our walk through a lane a specimen of the 
common Chickweed, or Stitchwort. The veined structure of its leaves, 
the prevalence of the number five in its flowers, and its general aspect, 
prevent any doubt that it is an Exogen. On examining the structure 
of the flowers, we at once perceive that the stamens are hypogynous ; 
for we may pull off both calyx and corolla^ without detaching them from 
the disk, on which they are separately inserted. The plant belongs^ 
therefore, to the sub-class Thalamiflorsd. The stameus may be from 
five to ten in number ; it is comprehended, therefore, in the second 
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B. Stamens leas thorn 20. 

, Leayes with stipules; carpels consolidated, 
a. Placentas parietal. 

Leaves unfolded from spiral coil, DroBera»ceas^ 540. 
Leaves unfolded straight . . Vidaceasy 538 
/9, Placentas in axis. 

Fruit "mth beak . . . . Geraniacece, 572. 

Fruit without beak. 

Stamens monadelphous, Oxatidece^ 577* 
Stamens opposite petals, AmpeUdeoe^ 566 
, Leaves without stipules. 

a, Carpels distinct, anthers with valves, Berherideoe^ 519. 
/3, Carpels consolidated. 

Placentae in axis, stamens tetrad j- 

namous . . Crtidferce^ 529. 

Placentas narietal, stamens not 
tetradynamous. 
Styles distinct. 

Calyx tubular .. .. CarifophyllecPf 5i]. 

Calyx imbricated • • Linacece, 543. 

Styles united, leaves dotted, BtUaeece^ 578. 



ion (B) of the table. Its leaves are readily seen to be without 
les, and we consequently look for it in the group of orders below 
D ezajnining the carpels, they are seen to be consolidated ; and, on 
ig across the ovarium, the placentas are found to be parietal ; it 
, therefore, belong to one of the three lowest orders in the table, 
onot be a Bue, since its leaves are destitute of glandular dots ; it 
» therefore, be either one of the Linaceas or Caryophylless, the most 
us difference between which is in the structure of their calyx, as 
n'ly explained (§ 543.) When the plant has thus been referred to 
■oper order, the whole of the general account given of that order 
>e found applicable to it, and to other species closely allied to it. 
8 
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581. It will be remembered that, in this dtyision of the 
Exogenous Phanerogamia, the sepals of the caljz are. always 
adherent to each other, and that the petals and stamens appear to 
arise from them, radier than from the disk <nr receptacle, to whidi 
they maj reall j be traced Taken as a whole, this diyision cannot 
be regarded as oontamii^ a nomber of i^ecies, of essential serrioe 
to man, equal to that which has been shown to be comprehended 
within the former one ; jet sereral orders of yeiy great intevest 
and importance are comprehended in it. To these it will be de- 
sirable to giye onr principal attention, passing oyer a laige number 
of other groi^ with little or no notice. 

582 The first order which presents itself is that of Cblas- 
TRiNELS, in which the common HoUy is placed bj many Botanists. 
This order is characterized by \h& possession of 4 or 5 sepals, 
united at the base« and of an equal number of petab altematiiig 
with them. The stamens, again, are the same in number, and 
alternate with the petals ; and they are perigynous ( § 498) in their 
insertion. The OTarium is superior, and is composed of sererai 
adherent carpels ; it is partly enyeloped in a large flesdiy disk, and 
usually contains from two to four cells, each of which may in- 
elude one or several OTmes. The style is single, but separates at 
the top into two or mur stigmata. The species of this orderare 
mostly trees or shruos, the flowers of which are not cons^cnoos. 
The section to which the Holly belongs is distinguished by haying 
the petals in some d^ree adherent to each other; and hence it has 
been placed by some Botanists, as a separate order, among the 
Monopetalse. The common HdUy is one of the few British qpedes 
of this order, whidi is pretty generally distributed oyer the suifiioe 
of the globe. It is a yery slow-growing tree, rarely attaining an^ 
great »ze ; its wood is much used by turners (being one of the 
hardest of the white woods), especially for the manu&cture of Ae 
toys known as Tunbridge ware. The inner bark abounds in a 
tenacious substance, which, when separated, is known as bird-lime, 
from the use to which i.t is put in entrapping birds. The baik and 
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leaves are bitter, and hare been used as a substitute for other 
analogous substances, in the cure of intermittent fevers. From 
the leaves of a species of Holly which is a native of South 
America, the inhabitants of that country make an infusion, which 
is employed as tea is among us ; this is known as Mat^ or Jesuits' 
Tea, and is very extensively cultivated and consumed in Braadl, 
Paraguay, ChiU, and Peru. Another species which inhabits the 
Southern part of North America, furnishes the Indians with a 
similar article, which is used by them as a medicine, and also as a 
draught of etiquette at their solemn councils. Another British 
species is the Euonymua^ known under the name of spindle-4ree^ 
or prich-wood^ from the uses to which it is applied. It has a wood 
which, without being hard, is very tough ; and this was formerly 
much employed in making spindles for the spinning-wheel. Now 
that the jenny has superseded the distaff, however, this is little 
used except for making toothpicks and skewers; and also by 
watchmakers, for cleaning delicate machinery, for which it is very 
well adapted on account of the fine point with which it may be 
worked without breaking. The second of its common names seems 
to render it not improbable, that it was formerly used in the manu- 
&cture of those skewer-like pins, which were employed to hold 
dress together as late as the reign of Henry YIII, when the manu- 
fiicture of metal pins became more general. The fruit and the 
bark of this tree have properties, which render them poisonous to 
most animals, and which give them purgative and emetic effects 
if taken by man. 

533. Nearly allied to the last order is that of Bhahnbjb, or 
tiie Buckthorn tribe ; which may, however, be readily distinguished 
from it by the position of the stamens, these being here found op- 
posite to the petals, or alternating with the sepals The structure 
of the calyx is also different, — ^that of the Bhamnese being valvate 
( i. e. the sepals having their edges in proximity with each other), 
whilst that of Celastrine^ is somewhat imbricated (the sepals 
overlying one another ). The ovarium is partly enveloped, as in 
the last order, hj the fleshy disk; and this, as the fruit ripens, 
grows over the ovary, and completely encloses it. The species 
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of this order are distributed over nearly the whole world, with the 
exception of the arctic regions. Thej are mostly shrubs or low 
trees which are generally remarkable for their spiny character ; 
this manifests itself strongly in the common Buckthorn of this 
coimtry, and in the Christ's Thorn, which abounds in Greece and 
Palestine, and which has been naturalized in our gardens. The 
latter derives its name from the tradition that our Saviour's crown 
of thorns was made &om it. The spines are, as formerly explained 
(§ 307), undeveloped branches ; and a little examination of an? 
spiny bush will make this evident, since all stages of development 
may be found, between the simple thorn and the complete branch. 
As already stated, cultivation has a tendency to do away with this 
character, by supplying the plant with, nutriment sufficient to de- 
velope the buds that would otherwise be abortive. Upon the finid 
cause, or object, of this curious provision, the following excellent 
remarks, by an eminent Botanist, may be quoted. ^^In open 
barren tracts of country, the very circumstance of the sterility o^ 
the soil must prevent the production of many plants; and of 
those which grow, few will be enabled to perfect many seedis.^ It 
is necessary, therefore, to protect such as. are produced, from exter- 
mination by the browsing of cattle; otherwise not only would* the 
progeny be cancelled, but also the present generation would be cut 
o£P. And what more beauti^ and simple expedient could hare 
been devised, than ordaining that the very barrenness of the soil, 
which precludes the abundant generation by seed, should at the 
very same time, and by the very same means, render the abortiye 
buds a defensive armour to protect the individual plant, and to 
guard the scantier crop, which the half-starved stem can bear T 

584. The inner bark and fruit of most species of this order 
are possessed of active purgative powers; and some of them are 
also emetic and astringent. 'The syrup made from the juice of 
the berries of the common Buckthorn was formerly much used in 
medicine; but, as its operation is attended with much discomfort, 
it is now seldom employed except for administration to dogs. The 
berries afford, however, a valuable colouring matter, which is used 
in dyeing. The "French berries" of the shops^. from which a 
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beautifdl yellow is obtained, axe the unripe fruit of this plant ; 
and from their juice, when they are ripe^ the colour termed sap- 
green is prepared. Another species affords the colour with which 
yellow morocco leather is tinged. The fruit of a species allied to 
the Christ's Thorn, however, contains a large quantity of gummy 
matter, without any substance possessing active properties ; this, 
which is known under the name of ihejujuhe^ is a feyourite des- 
B^ in Italy and Spain, either when fresh, or when dried as a 
sweetmeat; and lozenges made from it are much employed in 
this country as a remedy for coughs. The Lotm^ the fruit of 
which has been celebrated from the time of Homer, also belongs 
to this order. It is a native of Persia, and grows wild on the 
north coast of Africa as well as in its interior ; and its fruit is 
eaten by the inhabitants, wherever it grows. It is converted into 
a sort of bread, by drying and poimding ; and from its juice, when 
pressed out and mixed with water, and afterwards fermented, a 
sort of wine is commonly made. The leaves of one Chinese spe- 
cies, are used for tea by the poorer classes in that country ; and 
another produces a sort of fruit, which is said to resemble a pear 
in flavour, but which is nothing else than the flower-stalk become 
fleshy. 

585. Passing over several small orders of little importance, we 
come to that of Terebintaceje, which contains a large number of 
species inhabiting tropical countries, distinguished by their resinous 
secretions, and, at the same time, by their poisonous properties. 
The number and arrangement of the parts of the flower differ 
considerably in the different sections of the order ; so that many 
Botanists subdivide it into three or more. The flowers are some- 
times complete > but not unfirequently one or other set of organs 
is suppressed in some of them, so as to render the plant polygamous 
(§ 483) ; and some species are dioecious. The sepals are from 
3 to 5 in number, more or less united together, and imbricated. 
The petals, when present, are equal in number to the sepals ; but 
they are occasionally absent ; they alternate with the sepals, and 
are sometimes adherent to each other. The stamens are either 
equal in number to the petals, or are twice as numerous, and are 
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inserted at the bottom of tlie calyx, or around the oyaiy. The 
carpels are sometimes distinct, and sometimes adherent ; . but the 
styles are always distinct. The ovules are few in number in each 
carpel, and are usually solitary. Most of the species are trees or 
shrubs, haying alternate leaves, which are usually compound. 
The resinous matter is chiefly contained in the bark, whence it 
frequently exudes naturally, or may be drawn by incisions. Gum 
Mastic ($ 377) and Chian Turpentine ($ 375) are obtained from 
spedes of this order; as are also Sumach and the Japan and 
Chinese black varnish, and probably Olibanum. The fruit is 
very commonly acrid and astringent, and these qualities usually 
exist in some degree in the bark also. The well-knovni Cashew- 
nut of the "Eaat and West Indies is produced by a plant of this order. 
Its appearance, whikt still connected with the plant, is very 
curious. The nut is borne at the extremity of a fleshy fruit 
considerably laiger than itself; which is nothing else than the 
peduncle or flower-stalk enlarged and become succulent This 
fruit, which is termed the apple, has an agreeable acid flavour, 
slightly astringent, and is much esteemed in the West Indies, 
where the juice expressed from it is fermented and made into a 
kind of spirit. Between the two layers of the pericarp or ripened 
carpel, there is found a condderable quantity of inflammable oil, 
which is so acrid as to blister the skin if the fingers or teeth 
be used in removing the shell. The kernel abounds vdth a 
milky juice, and is much esteemed for its flavour. The juice of 
the nut of an allied species is of a deep black when ripe, and 
leaves an indelible stain if applied to linen, &o. ; so that it makes 
an admirable natural marking-ink. The Mango, a fruit highly 
prized in India, which has been naturalized in the West Indies 
also, is produced by another species of this order ; several varieties 
of the fruit are cultivated, differing much in size and flavour. 
They vary in weight from a few ounces to several pounds ; some 
have a most delicious, aromatic, sweet, and slightly add taste ; 
whilst in others, the resins so much abound that the flesh is 
in-flavoured, and, being at the same time fibrous, has been not 
unaptly compared to a mixture of ^^ tow and turpentine." The 
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tree is a reiy handsome one ; aa is also that from which the 
Mack Tarnish of India is obtained. This varnish, whilst still 
liquid, is so acrid in its properties as to blister the skin, if allowed 
to touch it. A fruit much esteemed in the south of Europe, 
as well as among Eastern nations, is the Pistachio nut, which 
is the produce of one of the dioecious species ; and in Sicily, 
a ceremony similiar to the marriage of the Palms (hereafter to be 
described) is perfcmned, in order to ensure the fertilization of the 
seeds. 

Order LEOUMiNoas, or Pea Tribe. 

508. This is one of the largest and most^ tnportant of the 
whole group. There are few which are more easily recognized, 
or in which greater interest is usually taken. It is extremely 
ridi in plants useful in various ways to man. Some furnish 
him with a laige quantity of wholesome and palatable food for 
himself such as the Pea, Bean, Lentil, &g; whilst others afford 
equally nutritious food for cattle, such as Clover and Lucerne. 
Others yield valuable dyes, such as Indigo and Logwood; and 
others again have stems which serve as excellent timber, such 
as Brazil-wood, Bosewood, and the American Locust-trees. From 
others are derived valuable medicinal products, such as Senna and 
Cassia, or Ghuns, as that of the Acacia. Others, again, are 
attractive on account of their beauty, such as the Labumoms, 
BobiniaSy &c. ; and others are interesting on account of physio- 
logical peculiarities, sudi as the Sensitive-Plant ($ 421), the 
CHeditrias (§ 238), and the New Holland Acacias, (§ 228). 

Among all these there is a strong family likeness ; but there is 
eveij variety of size among the very numerous species which this 
<nder contains ; some being humble plants, whilst others are 
lofty trees. The most important point in which they allagree, is 
in the structure of their fruit, which is a pod or Legume ; whence 
the name of the ordar is derived. A legume may be thus 
distingoished from all other kinds of fruit. It is a carpel which 
grows long and flat, and separates when ripe into two valves 
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or lialres ; it usually contains several seeds, which are attached to 
one angle only of the inside of the carpel. A Pea-pod is as 
apt an illustration as any that can be furnished ; and, by referring 
to Fig. 59, the mode in which the pod is formed from the 
carpellary leaf will .be at once evident. "The ovules proceeding 
from the thickened edges of this leaf, which -are folded together, 
are attached alternately to the one valve and the other ; so that, 
when the pod is opened along the suture, or line of adhesion, 
(as is commonly done in shelling peas) half the seeds remain 
attached to each valve and lie in its hollow. The seed-vessels of 
all the plants of this order, however, must not be supposed exactly 
Jo resemble the Pea^pod ; they may be longer or shorter, larger or 
smaller, harder, thinner, or differently coloured, or may contsun 
more or fewer seeds; but they are always formed essentiaUv upon 
the same plan. 

587. A very large proportion of the order are fiirthei dis- 
tinguished by a singular arrangement of the petals, from which 
they have been termed Papilionaceous plants, owing to the re- 
semblance which their flowers bear to a Butterfly at rest* Of 
this structure, the common Pea is an excellent illustration. If we 
examine its flower, we shall And a calyx composed of five small 
nearly equal sepals united into a short tube. The corolla is much 
larger, and consists of five petala, one of which greatly surpasses 
the rest in size, standing at the back of them, and over-wrapping 
them before the flower expands; this is called the standard or 
vexiUum, In front of this are two smaller petals, which stand 
nearly parallel with each other, converging a little at the point; 
these are the wings, or aiUe. They are carefully folded over a boat- 
shaped curved part of the corolla, which is placed in front of all 
the rest ; this part, which is termed the keel or carina, is formed 
of two petals, that are slightly adherent at their loweir edge^ but 
they are separately inserted at their base. 

588. . There is considerable variety, in this order, ad to the 
number and degree of adhesion of the stamens. The Papilionaceous 
division of it may be separated into those which have their 
stamens united, and those in which they are distinct. The former 
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group contains all the European species, such as Peas, Beans, 
Vetches, Clover, Trefoil, &c. The stamens are usually double the 
number of the sepals (of which there are occasionally only four) ; 
and very commonly one of them is distinct, whilst the rest are 
united into a tube, as is the case in the common Pea, Yetch, &c. 
The division of the Papilionaceous LeguminosaB having the 
stamens separate, contains few but New Holland species. The 
oyaiy is a tapering green hairy body, graduaUy narrowing into a 
a style, which ends in a minute stigma. It is one-celled, and is 
to be regarded as consisting of but a single carpel, the others not 
having been developed ; sometimes, however, two or even five 
carpels are to be found in the centre of the flower. 

589. In another division of the Leguminosas, containing the 
Senna, Logwood, Tamarind, and many other interesting species 
the flowers present a much nearer approach to regularity. Their 
petals spread equally round the pistil, as in other plants ; and 
their stamens also are spreading and separate. A degree of that 
irregularity in size, however, which is so striking among the Papi- 
lionacecBy is here still evident ; some of the petals or stamens being 
larger than the remainder. Few of this group are eVer seen in 
this country ; but in foreign climes they are very abundant. 

690. The third division of this order comprehends those which 
have flowers formed upon the plan of the last, — that is, not being 
papilionaceous, — whilst the number of stamens is much greater, 
beuig triple or quadruple that of the sepals. The flowers are 
extremely minute, and grow in compact clusters; the stamens 
have very long, slender, and separate filaments. This is the struc- 
ture of the division which includes the Mimosas^ amongst which 
is the Sensitive Plant. Many of these have a very elegant appear- 
ance, the clusters of flowers which they bear being numerous, and 
often presenting gay colours. 

591. Besides the peculiar structure of the fruit, in which these 
Bubdivisions all agree, the entire absence of a separate albumen,— 
go that the cotyledons are fleshy, and occupy with the embryo the 
whole interior of the seed,— *is a character of great importance, 
which prevails through the whole group, and shows it to be a 
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natural one. The number of ^ecies already known is reij con^ 
siderabley certainly not less than 4000; and many more must 
remain to be discorered. The order is di£Pused oyer the whole 
habitable globe. Some species of it hare a very extensiye range; 
whilst others are restricted to particular countries. The Papili- 
onaceous dlyision with united stamens contains most of the 
former ; but these appear to flourish best in temperate and mo- 
derately warm latitudes, diminishing in number towards the 
poleSy and giving place to the Mimosa and Cassia tribes nearer 
the equator. 

592. The properties of the different species of this order are so 
various, that it is dif&cult to enumerate them all. Their difference 
may also appear to invalidate the principles formerly l^d down, 
respecting the correspondence between structure and properties 
(§ 479) ; for, whilst some of them seem to be remarkable fox 
nothing but the large quantity of tasteless gum which they contain, 
others are violently irritant, and others strongly astringent. The 
seeds of the common Laburnum, for example, of which the flower 
and the pod very much resemble those of the Pea, are violently 
emetic and purgative, and have proved absolutely poisonous to 
children. The seeds of other species are very bitter, and are 
valued in India for their tonic virtues. The character of the juices 
which may be extracted from the wood, is equally various. This 
apparent exception, however, does not really weaken the principle; 
since the npmber of points of difference among the several tribes is 
so great, that there can be little doubt that they might be sub- 
divided into several orders, each of which might be characterised 
by properties peculiar, or nearly so, to itself. Having already 
adverted to some of the best known among the useful products of 
this order, we may here mention a few others. The pulp of the 
Tamarind, which is so grateful in thirst on account of the large 
quantity of acid it contains, lies between the seeds and the valves 
of a legume ; as does also that of the Cassia, which has a sweetish 
taste, and which is useful as a mild aperient for children. Liquorice 
is derived from the juice of the roots of the plant which yields 
it The juices of other spedes are powerfully astringent, andaie 
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used both in medicine and in arts ; of this kind are Catechu, 
($ 365), Kino, and other substances. The bark of the New Hol- 
land Acacias has been introduced into this country as a material 
for tanning. The fragrant resins, called Balsams of Tolu and 
Pern, which are in much use for burning as perfumes, and for 
medicinal purposes, are the produce of a South American species. 
Full details r^rding Indigo, one of the most yaluable products 
of this order, hare been given on a former occasion. Some species, 
which are found in the West Indies and in South America, con- 
tain juices which hare a remarkable power of intoxicating fish, 
rendering them easy of capture, without injuring their wholesome- 
ness as food. 

593. The next order is one of nearly equal extent and import- 
ance, containing, like the Leguminosse, a large number of species 
haying the same general resemblance, yet differing in the tjtructure 
of many important parts. This is the order Rosaceje, or Rose 
tribe, to which belong not only Roses and their immediate allies, 
but a large part of our most valued fruits, which seem very unlike 
each other, such as the Strawberry and Apple, the Raspberry and 
Pear, the Medlar and the Almond, &c. They all agree, however, 
in the general plan of the structure of the flower, which may be 
studied in almost any of the ordinary wild species. The Straw- 
benry flower will, perhaps, at first serve iue purpose better than the 
Dog Rose, or any of the true Roses ; on account of a peculiarity 
in the latter presently to be mentioned. On looking at the 
outside of the Strawberry flower, we observe what is apparently a 
calyx consisisting of ten sepals; this would be an exception to the 
general rule of the group, which is to have only five parts in the 
calyx ; and, on looldng further* it is seen that these leafy parts 
aie ananged in two rows, of which the lower or outer one may be 
ccmadered as formed by bracts. The corolla consists of five 
equal petals; and within these is a large number of stamens. 
Up to tiiis point, then, we find nothing to distinguish Rosaceae 
bom Banunculaceffi ; but, upon looking at the position of the 
stamens, we observe that, instead of rising directly fix>m the 
receptacle beneath the carpels, they seem to grow out of the side 
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of the calyx. The pistil of the Strawberry is very much like fliat 
of a Crowfoot ; for it consists of a large cluster of non-adherent 
carpels, each haying its own style and stigma, and containing a 
single seed. The transformation of such a flower to the finit of 
the Strawberry seems very strange imtil the process is understood. 
When the corolla has fallen off, and the calyx has closed on the 
tender fruit, the receptacle on which the carpels are set, gradually 
swells, and separates them from each other, bearing them on its 
outside. It becomes, at last, the soft juicy fruit ; and what 
appear to be the seeds on its outside, are in reality the carpels, 
which were originally in proximity with each other, and are now 
dry and in close contact with the real seed-coats. The calyx 
remains at the base of the swollen receptacle. 

594. It is principally in the number of carpels which undergo 
development, and in the degree in which these are united together, 
that we meet with variety in the structure of the flowers and 
fruit of this order. In the Raspberry, we find the structure of the 
Strawberry but slightly modified. The calyx has evidently here 
but five parts ; the petals are five in number ; the stamens are in- 
definite in number and adherent to the calyx ; and the carpels are 
numerous and distinct, and are supported upon a fleshy receptaclct 
In the ripening of the finiit, however, this receptacle does not 
enlarge, as in the Strawberry, but remains as the white hard core 
of the fruit ; and the fruit itself consists of the carpels, whiclL 
instead of becoming dry, acquire an increase of juice ; and it is 
the soft fleshy walls of these carpels that form the succulent part 
in which the seeds are imbedded, and from which the core may 
be withdrawn. 

695. If we now turn our attention to the Rose tribe, we shall 
find that the flower is constructed upon a plan which appears 
similar, until we examine the centre of it, and there we find a tuft 
of stigmas without any visible carpels. On looking frirther, 
however, and pressing the flower forcibly, we find that the styles 
rise up from the neck, as it were, of an oblong green body, which, 
being below the calyx, looks like an inferior ovarium. On 
splitting this body perpendicularly it will bo perceived that it 
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is in reality the tube of the caljx, formed by the adhesion of 
the sepals^ which closely envelopes the ovarium, and is contracted 
into a narrow ori£ce at the point whence the styles arise. The 
ripe fruit of the Rose, known by the names of Hip, Hep, or Haw, 
is nothing else than this tube of the calyx, — which may be 
r^arded, perhaps, as a hollow prolongation of the receptacle,— 
tamed red and fleshy ; and in its interior will be found the carpels, 
changed to bony grains. The Apple and Quince, and their allies, 
are constructed very nearly upon the same plan. The principal 
difference consists in this, that the ovaries and the tube of the 
calyx completely coalesce, and form one body, which becomes the 
fimit. The eye at its end marks the point from which the calyx 
spreads out; this is better seen in the Medlar. ' The principal 
part of the flesh of the Apple consists of the tube of the calyx or 
the prolonged receptacle ; but in its interior are found the five 
carpels, whose thin walls are somewhat homy. In the Medlar 
these are thick and have a bony firmness. 

596. In the Almond tribe, which includes the Plum, Apricot, 
Peach, Nectarine, Cherry, and all similar firuits, there is only one 
carpel developed ; and this in time chauges to the fruit, which Is 
termed a drupe-y consisting of a hard shell enveloping the kernel, 
and itself inclosed in a sofl flesh. These all agree in the peculiar 
properties which they derive from the presence of a certain 
quantity of Prussic Acid (which, when of full strength, is one of 
the most violent poisons known) in some part of them, — ^usually 
either the seeds, or leaves, or both. The quantity is so small as to 
cause no danger in making use of such parts, unless this ingre- 
dient be concentrated in any artificial mode, as it is in what is 
called Laurel Water, which is distilled from the leaves of the 
Pninus Laurocerasus, or Cherry Laurel, and is used for giving a 
flavour to various sweet dishes and liquors. 

597* This order principally abounds in the cold and temperate 
regions of the northern hemisphere. In fact, scarcely any species 
of the Rose, Apple, and Almond tribes are found elsewhere. 
There is a small group, however, distinguished from the rest of 
the order by the constant absence of petals, which abounds at the 
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C^eofGoodHopCj^IieTeitrepreaentstlieBosaGeedfEnn^ <K 
this group (Trhidi is nmlced by some as a dudnct <»der) Hie Bntidi 
genus Satufuuorba or Burnet, is an example ; the latin name d 
tvfiicli is derived from its supposed power of stanoliing tJie flow of 
blood. Another Brid^ genus belonging to it is the AkitmiBa, 
or Lady's Mantle, one spedes of which is common in fietdi and 
gravelly soils. This group is chaiacterized by a greater degree of 
astringency tban that which oraally exists in the tme Bowceee ; 
although many of the latter also possess this character, ^u looti 
of the Potentilia, or Cinque-fbil, and of the Tormentil, have baa 
' used in tanning ; and the roots of a Und of &amble aficrd s 
popular astringent medicine in North America. The leavea rf 'ia 
Sloe and other species have been used as substitutea for tea ; and 
the fruit of the common Dog^ose and other allied species has ■ 
degreeof astringency which renders it useful in medifflne. 

598. The next order which will be here noticed is that of 
BmzopBOREA, the Mangrove tribe, which is chiefly remarkable on 
account of the nngular mode 
of growth ohserred in the treet 
belonging to it. The Hangiorei 
are tropical trees, growing on 
the banks of large rivraa, at on 
the sea-coast, and eren withui 
the bounds of the ocean as &r at 
low-water mark. Their mode of 
tooting Gonaisis, not like that of 
ordinary trees, of dirinoni of 
the stem beneath the ground, 
but (as it were) of ardies of 
roots above it, so that a more 
extended base is formed, and s 
firmer hold established, in the 
loose and swampy soiL 'Earn 
the summit of these overboid- 
ing roots, the trunk of the 
Mangrove springs, as shown ia 
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die adjoining figme. The calyx in this order is fbnned of from 
4 to 13 adlierent sepals ; and the petals are equal in number to 
(be wpals, and are inserted apon them. The number of the 
B ia doable or triple that of the petals; and instead of 
alternating with these, thej are 
opporite to them, as well as to 
the sepals. The OTariom is two- 
celled, being formed by Ae 
union of tvra carpels, wbidi 
have separate ceSa; and each 
cell contains seTeral omles. 
But in the ripe fruit, we find 
but one cell and one seed, this 
Flg^ 88. Porta of the flower of Han- haTing been dereloped at the 
groTo. A the frnit, .eotod upon a expense of the Others. These 

CUTZ of rant upbIb, and ■unaoiiateil % ,. 

trtwo rtjle.. B, a flower cut open, »«^ '^^ pecuLar on account 
'diawliift Ibni petaU altmuting with of their power of germinating 
tonr ■qnlf, (the Utter bring hdry), whilst yet within the seed- 
BQd dght itunena litnated oppodte to „„,„„• m|,„ i.„„i „„.„ „, ^___ 
..„ .. ..., . ,^, .," ._ Tfissel. Ine iinal cause or pttr- 
the«e ; the t^stil IB left in the centre. ,• • . . ■ 

pose of uus singnlar proTision is 
^rideat, when the circumstances under which the tree grows are 
considered. Were they to be shed as seeds saually are, they 
would fall into the water, and be carried by the waves of the sea, 
or by the currents of the riTers, on the margins of wbidi they 
lire, far from any place that is fitted for their growth. But by 
the long radicle perforating the seed-Tessel, the seedling plant, 
when dropped, becomes fixed in the swamp ; and thus forests of 
MangroTes are formed i^f rast extent, imsafe to be trodden by 
human foot, but orer which the sarage natires pass, leaping or 
climbing from root to root ibr many miles, without once daring to 
trust their weight upon the treacherous marshy ground. These 
swamps continually encroach on rirers, lakes, and seas ; for the 
network of roots intercepts and collects all the solid matter 
brought down by the rirers ; and, as a large part of this connsta 
of decomposing vegetable matter, the mangrore-Bwamps are pecu- 
liarly unhealthy to human beings, who are very liable to aufier 
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£r(mi pefitilentiBl fevers, if too long exposed to diesr fBMmatioiM. 
When the roote of the l&MDgravm in mdi plaoes an left laie by 
tlie ebl» of the tkda, thej are Been to be offwaxd widi ojBten and 
other Bhell-£fih, which dlnster Bromid dkem; and liCBoe originated 
the wonderFDl tales of the eadj vo3 ' a gt gii in trojiical rlimaten, 
who affizmed that, in the East aiid West Indka, ojaten, ftcgrow 
n|»an trees. The properties of "diis order are aatringeBt ; -and the 
liark of Bfreral species is lued, in the oonntaeB idiere ihej grow, 
for dyeinp Mack with iron. 

599. The snooeeding order., QKACouxiAcaLs;, reqaires notice 
chiefly on acoonnt of its containing sereral Brxtish speaa^ among 
which mHT he mentioned the CEnaihera or ETemng-Pdmrose, and 
the Eytiiohium^ or Willow-herh. Hie former dedres its oomnuHi 
name ifrom the dronmscance of its heantifial yellow flower nnfidding 
t.0 the evening SQX^ hnt rediing widi the glare of adTaaciii^ day. 
Its Bcienti£c nazne« 'wiiich means Wme-tiap, was caa&sxeA nfcsi 
it on aooonnt of the nse f omnerlT made of its roots, ^vdiidi were 
eaten afcer dinner ^as oliTes now are) as aaa incentive to drinking; 
it was ongmallT called Onapnu or Ass-food ; and from liiis name, 
that of the order has been denved. Of l^e latter, a great many 
species exist in this oonntrT.. some of whic^ maj be found in almost 
ereij hedge^ Thev mar lie ai once recognised by the peculiar 
positian of the £ower, which seems placed at the tc^ <^ a long 
pod or seed-reasel, whence the scientific name (sMBniag mpom a 
pod) is conferred irpon it. One of t&e spades of diis, known as 
t^e Graast Hairv WiDow-herK is among t^e £nest of all ov 
Liriush herltf ; its stout haizy stems riang to tibe heag^t of fire or 
sx feeu and being terminated bj long <ihisteTS of bright red 
Bowers. The rrpical genera of i^ds order max be at once distin- 
guished br the preTalence of i^e niiml»er j^ner in aEL die parts (tf 
the £ower. X^te cali-x consists of fotor sejta]&, whidi adhere at 
iheir lower paits so as to form a 3ong tnbe enTe^o^in^ the OTaii- 
um ; and t^j not tcnfiieqncntlTmd^ere in some degree, after they 
^T-e diverged from t^ t^ of shi$w so thax like ddrx appeazs asif it 
were diTidei into onlr tw;-> pnirtacinf;. From 1^ top of the tnbe 
-of tke ca3]riL azisf four jictalf : and -within ii>esf are oommoolj 
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found eight stamens, each of which has a very long anther, swinging 
(as it were) hy its middle from the summit of the filament. The 
pollen of thisitrihe is peculiar in form, the grains heing triangular, 
and cohering to each other bv delicate threads. The ovarium, 
which will be found altogether below the flower, is four-sided, 
and contains four cells, in each of which are a great many ovules ; 
from this a single style arises, which mounts through the tube of 
the calyx, and separates at the top into four stigmas. The fruit 
is a dry capsule with four angles, separating into four valves. The 
seeds of the "Willow-herb are remarkable fo: the cuous provi- 
sion by which they are dispersed ; each of them has a very long 
tuft of silk at one eud, which is so light, that the faintest breeze 
is sufficient to buoy it up and carry it to a gceat distance. 

600. Although several handsome species of this order abound 
in Britain and in other parts of Europe, it is in America that it is 
most predominant ; and from that continent we have derived a 
plant of far greater beauty than any native species, which is one 
of the most splendid of the foreign ornaments of our gardens 
during the summer and autumn. This is the Fticksia (pronounced 
Fushia), which, although at first introduced as a greenhouse 
plant, is now extensively cultivated in the open air, in the south- 
em parts of Britain, and in sheltered situations in the north. 
*' Every body," it has been remarked, " has Fuchsias ; the poor 
weaver grows them in his window ; many an industrious cottager 
shows them as the pride of the little plot of ground before his door > 
and even the suburba inhabitants of London speak of the 
beautiful Fuchs'as they rear, with enthusiasm and delight." 
The calyx of this genus is of ' a deep crimson ; and the petals, 
which are of a ark purple, are small, and rolled up within it. 
The fruit differs from that common to the order, m being a berry 
with a juicy rind, formed by the thickening of the pericarp, 
instead of being a dry capsule. This order has little, except its 
beauty, to render it interesting to mankind ; for there is not a 
single species which possesses any particularly useful property. 

601. The next important order is that of MYRTACEiS, the 

Myrtle tribe, in the flowers of many among which, also, we find 
9 
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the nnmber four predominatii^ ; but it is not the nnmbec 
characteristic of the group. The leafea of the Mfrtle and in 
allies aie characterised by the same stractore as that which hat 
been noticed in the Orange (^ 563), being studded closely with 
httle receptacles, which contain a Tolatile oil; so that, if thej be 
held np to the light, they look as if pierced with holes closed 19 
bj a green transparent substance; and if bruised, tliej enut s 
itagraiit aromatic odonr. In the common Slyitle, as in most of 
the or'Ier, the calyx consists of fire sepals, which adhere so as to 
form & tube ; and within this, there is a cmrolla consisting of fire 
small petals; the latter, however, is occasionally absent. Withis 
the corolla, we find a consideiable number of stamens, inserted ob 
the summit oft lu tube of the calys ; theii number is geneiallys 
maltiple of that of the sepals, and they xee sometimes united into 
bundles. The ovary of the Myrtle is divided into three cells, each 
of which contains a good many orulss ; on this is mounted ■ 
single style, whic 1 ends in a very smaii stigma. The fruit is a 
purple berry, very m-JCh resembling that of the Fuchsia ; bat i| 
.3 only three cells instead of four. 

me species, however, the ovary is only two-celled, 
whilst the parts of the £ower aie 
arranged in fours. This is the 
case in the CaryopiySut, a tree 
of which the unripe flower-buds 
are known as Clove*. This tiet 
is a native of the Moluccas sad 
other islands m the Indian 
Ocean, from which it has been 
transported to sereral parti ot 
the Gontmeut o Asia, and also 
to the West Indies It is onlf 
withm a very hmited range of 
Climate, however, that the Clove 
•y Trcp n t acquires its faQ aromatic flavour, 
so as to be nsefiil as a spice ; for 
some of the lai^r islands near the Mc^ugcm 
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and in CocluD'CIima, it is almost tasteless. The Clove has been 
known in An^ia from die earliest ^es ; and it waa introdticed 
inO the Europeaa market nearly 2000 years ago. Up to a compa- 
ratively reoent pe- 
riod, however, the 
^ source from which 
was obtained 
is sot known to 
Europeans. Early 
1 th« 16th cen- 

Fig. 90. Btruotore of flowora of CIotb Tree. A, tory, the Moluccas 

bud oc Clove. B, the flower eipsnded, showing the ^^^ discovered by 

■tuiieaB m four bundles, C, flowei with stunena '»- _ , 

moved, .howingtheoalyiandooralltt, each conaistiag thePortngueae, and 

of foar pieoes. D, vertiaat seotion of oruiam. E, were SOOn aftsf- 

hmiiontalwrtionofOirariiiiii. ^ards taken from 

them by the Dutch, who endeavoured to monopolize tlie 
growth of the Glove, and to regulate the quantity which should 
he supplied, by cutting down or planting trees, according to their 
own supposed interests. This system more than once occaaionei 
on insurrection among the natives, who regard the Glove- trees with 
great attachment, and who are in the habit of planting one at the 
biith of each child. Every part of the Clove-tree abounds with 
aromatic oil ; but it is moat fragrant and plentiful in the unex- 
panded flower-buds, in which it is so abundant that it may be 
pressed from them. It is one of the few essential oils that is heavier 
than water. It is a very powerful stimulant; and is sometimes 
employed in medicine ; but its principal use is in cookery. The 
average annual crop of Cloves is from 21ba. to Sjlbs. from each 
tree ; but a fine tree has been known to yield I251bs of this spice 
in a single season ; and as 5000 cloves only weigh one pound, 
there most have been at least 625,000 flowers npon this single 
tree. The quantity imported into Britain in 1839 was upwards 
ofS67,000lba. 

603. Several other species of this order have aromatic pro- 
perties, and yield products which are valued as spices. This is 
the case with the Pimento, the berries of which arejcnown under 
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the name of All-spice, from being considered to unite the flayoiir 
of cloTes, cinnamon, and nutmegs. They yield an oil which much 
resembles that of clores. The pleasant fruits called the Rose 
Apple and the Jamrozade of the East Indies, and the Chiaya of 
the West Indies, are the succulent berries of shrubs of the Myrtle 
tribe ; as is also the Pomegranate, which was origmally a natiye 
of Barbary, but has now migrated to Europe. The volatile oil of 
Cajeputi is distilled from the leaves of an Indian species ; this has 
long been known as a valuable external application in rheu- 
matism ; and, for a short time, it enjoyed the reputation of being 
a specific for the Indian Cholera. The leaves of another species 
are used by the Malays as tea. 

604. There is a remarkable division of the Myrtle tribe, in 
which the fruit is dry, instead of being a berry, and opens at the 
top. The greater part of the species belonging to it are natives of 
New Holland ; and amongst these may be specially mentioned the 
EucalyptuB or Ghim tree. This is destitute of corolla ; and the 
calyx has the sepals adherent veiy closely together, so as com- 
pletely to envelope the stamens. When these expand, howeTcr, 
the upper part of the calyx separates from the lower, and is carried 
off upon the top of the stamens, very much as in the Eschsclioltzia 
(§ 525). The Eucalypti are distinguished for their astringency ; 
and the tannin which they yield has been extracted from their 
bark, and used in the manufacture of leather. An Indian species 
affords an astringent extract, which has been substituted for 
Kino. 

605. This order is almost entirely restricted to warm climates. 
A large number of species is found in South America and in the 
East Indies ; whilst, of the latter division of the group, a con- 
siderable proportion exists in New HoUand and the South Sea 
Islands. The common Myrtle of this country is a native of the 
South of Europe ; and it is well known that this beautiful ever- 
green is liable to great injury, and even to be destroyed, if not 
carefully protected from the cold of our severe winters. 

606. The order Cucurbitace^, or Gourd tribe, is not a large 
one but it contains several species which are highly useful to man. 
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such as the yarious kinds of Melon, Cucumber, Gourd, &c. These 
plants are sAl herbaceous, and grow by twining stems, which are 
furnished with tendrils. The flowers are yerj frequently mo- 
ncBcious or dioecious; but they are sometimes complete. The 
calyx and corolla are usually small, and the latter (as in the 
Cacumber) is not un&equently absent, * in which case the former 
assumes its appearance. Their parts are five in number , as are 
also the stamens, which very commonly adhere into a tube en- 
closing the style. The ovarium consists of three or fire carpels 
united together ; these are enveloped by the prolonged receptacle 
or fleshy tube of the calyx (just as in the Apple, § 595)» The 
ovary, however, has only one cell, .the partitions between the 
carpels having been obliterated; but in this single cell we may 
readily see, on cutting across a Cucumber, that the ovules are 
arranged on three lines which pass up the sides, and which are, 
therefore, parietal placentae like that of the Heartsease. It is curious 
that, in the Melon .and Cucumber, which are usually regarded as 
dioecious species, the development of staminiferous or pistilli- 
ferous flowers should be entirely governed by the degree of heat to 
which the plants are exposed ; the former being produced when 
the proportion of heat to light has been considerable, and the latter 
under contrary circumstances. The plants of this order are 
almost entirely natives of hot climates, and can only be grown 
elsewhere under a considerable amount of artificial heat. 

6O7. Although we are commonly accustomed to consider Melons 
and Cucumbers as quite free from injurious properties, (except in 
causing indigestion in weak stomachs), this character does not ex- 
tend to the whole order. The bitter purgative drug termed 
Colocynth is obtained from the pulp of a sort of Gourd, which is a 
native of the Levant, Arabia, &c. ; and from the Momordica Ela- 
terium, or Spirting Cucumber, a still more active preparation has 
been obtained, a few grains of which are so violent in their opera- 
tion as even to destroy life. This bitter purgative principle is not 
absent in the common edible fruit, but is present in smialler propor- 
tion. Besides furnishing palatable food, this order is very useful to 
man in supplying him with vessels of various forms and sizes. Some 
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gourds are nearly globular in form ; and the rind, when the fruit 
is cut in half and the interior is removed, famishes two basons. 
Others grow in the shape of bottles ; and these sometimes attain 
the dimensions of six feet long by a foot and a half in dbrcnm- 
ference ; when rer j joung and small, they are made into 8poon& 
Such vessels are known in the East and West Indies, Aralna, 
Egypt, &c., as CalabtuheB. Bome of the firuits from which they 
are made are as harmless as the cultivated • Melcm and 
Cuciunber ; but others contain much of the bitter purgative piin- 
ciple ; and, in preparing the latter, it is requisite not merely to 
scoop out the entire pulp, but to allow water to stand in them, 
and to change this several times, till all the bitterness be remoTed 
from the rind. The common Pumpkin is remarkable for its rapid 
growth ; in good soiL and well supplied with water,, it will form 
shoots 40 or 50 feet long, and will cover an eighth part of an acre 
of ground in a season. Its pulp is eatable, but it is not much used 
in this country. On the Continent, however, it is frequently em- 
ployed as an ingredient in various dishes ; and it is extensiyelj 
cultivated, for the purpose of feeding cattle and hogs, as well as 
on account of the seed, which yields an oil suitable both for food 
and for burning. The Vegetable Marrow, which within*a few years 
has become a common dish, is the produce of an alHed species of 
gouri.. The Water Melon approaches In character to f\Le Cucum- 
ber. Its fruit is so succulent that it almost melts in the mouth ; 
and in warm climates or in. hot seasons, is a most refreshing article 
of diet. To the Egyptians it may be said to be both food and 
physic It often grows to a large siie even in this country ; but it 
is only between the tropics, that it attains its greatest dimendons; 
in Senegal, one has been known to weigh 60 lbs. 

608. Very nearly allied to the Gourd tribe is the order Passi« 
FLOREiE or Passion-Flower tribe, which also consists of plants haying 
creeping steins, supporting themselves by tendrils, and bearing 
large juicy fruit. This order is principally to be met with in 
America ; and its name is derived from the superstitious fandes, 
entertained by the Spaniards who discovered that Continent, re- 
specting the flower which they considered to be an allegorieal 
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repreaentation of the crucifixion and sufferings of our Sayiour. In 
its anthers, they saw his five wounds ; in the three styles, the 
nmls by which he was fixed 
to the crosB ; in the column 
which rises &om the bottom 
of the flower, the pillar to 
which he was bound; and a 
number of little fleshy threads 
which spread &om its cup, 
they compared to the crown 
of thoms. It seems difficult 
to imafpne bow such a notion 
oonid have been suggested 
to them; since the general 
aspect of the flower does not 
appear such as to he likely 
to excite it. Various species 
of Passion Flower ,are now 
naturalized in this country; 
and are beautiful omameats 
to the fronts of houses, gar- 
Fig 91, Bnuch of Pa^oo- Flower. den walls, or trellis work, 
orer which they may he trained. They sometimes climb to the 
tops of high trees, and bang down in elegant festoons from their 
branches. On examining the flower, we find that the calyx 
has fire sepals, which are usually green on the oulaide, but are 
yellow, red, blue, or purple in their interior. The petals are equal 
in number to the sepals, and are of the same colour with their in- 
Hde; sometimes, howcTer, they are absent. Next within these, we 
do not at once come, as we might expect, to the stamens ; hut we 
meet with scTeral rings of beautiful fleshy threads, which spread 
from the caiyi^ like rays, and are splendidly variegated with crimson 
or blue and white. These diminish in size towards the centre of 
the flower; and at laA lose tbemselres as it were, in som*. 
little rings that surround the base of the column which now 
presents itself in the centre. These threads are to be reg^ded 
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either as stamens or petals in an undereloped state ; it u of no 
B which we denominate them, la the centre of the 
flower,fri>ui the 
bottom of tiie 
calyx, rkea a 
colnnin; at the 
top of whidi 
we obserre fire 
r anthers. The 
column itself, of 
which the out- 
side resembles 
in colour (he 
soiTOundingbo- 

Fig. 92. A, BcotioQ of Fuaion-flower. B, contnJ ooliunn, ^j™ cODsJgts 
shaving tlie 3 styles at the top ; the five anthers a, a ; the . 
tube, 6,6, fmmcd by the colieiion of the filament* ;c, the °' *"• "CtOTOr 
iQnennaBt riaj; of the undevelopod petals ; ;J. the origin of sheath, formed 
the pctala ; «, the origin of tlie oal jx. tj the adbedoD 

of the filaments to each other, and of an Interior solid stalk, on the 
top of which the ovaij is mounted. The ovary when cat across, it 
found to condst of but one cavi^ ; the oTulea, however, are attached 
to three parietal placentee (as in the Violet,) showing that the seed- 
vessel is composed of three carpels ; and the summit of the o 
bears three short styles, wich tenninate in thick swollea si 
The fruit is a fleshy egg-shaped body, containing a number of 
pulpy seeds; bat it varies extremely in size and colour in the 
different species. In all instances, however, it is destitute of auj 
injurious principle, and may be eaten with saft^. In the common 
PassionJower, it is about as large as a hen's egg, and orange 
yellow on its exterior; in some tropical species, c^ed Grena 
dillas, it is much larger, attainin^the size of a man's head, andiX 
greener in its colour. These are cultivated on account of the 
slightly acid pulp they aontain, which renders them refreshing; 
and the rind, which is also a little acid, is cat into slices and made 
into tarts which have somewhat the flavour of those of. apples. 
The substance which surrounds the seeds is not mere pulp, but is 
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a sort of fleshy coat, termed the ariilus^ which gradually rises from 
the bottom of the oYule, and at last envelopes it completely. It 
will hereafter be seen that the spice known as mace is the arillu? 
of the nutmeg. A species of Passion-flower inhabiting the Isle of 
France is remarkable for the narcotic properties of its root ; but it 
is not unlikely that these are shared in some degree by others. 

609. Passing oyer seyeral small orders, we come to that of 
Grassulagbje, the ffoicse4eek tribe, which is chiefly interesting 
as containing seyeral British species of succulent plants, which 
flourish under circumstances that would be fatal to almost all 
others. They are found in the driest situations, where not a 
blade of grass nor a particle of moss can grow, on naked rocks, 
old walls, sandy hot plains, alternately exposed to the heayiest 
dews of night, and to the fiercest rays of the noon-day sun. Soil 
is to them something to keep them stationary, rather than a source 
of nutriment. In this respect they resemble the Cacti and other 
plants of tropical climates, which they represent in more temperate 
regions. About half of the species known to Botanists are natives 
of the Cape of Good Hope ; and nearly half the remainder are 
European plants. Although they resemble the Cacti, and some, 
other orders, in the succulent nature of their stems and leaves, 
there is no other very close correspondence between them. The 
number of parts in the flower is subject to great variation. The 
calyx may consist of from three to twenty sepals, which are united 
at the base. The petals are equal in number to the sepals, and are 
inserted into the calyx ; they are sometimes distinct, and some- 
times cohere into a monopetalous corolla. The stamens are either 
equal in number to the petals, alternating with them ; or are twice 
as many, in which case those alternating with them are longer and 
come to maturity earlier than the others. The carpels are equal 
in number to the petals, and are opposite to them; they are 
arranged in a circle, and are more or less adherent'in different 
species, each having its own style and stigma. Every one con- 
tains several ovules, which are arranged in two series along its 
internal edge, where the dehiscence or opening usually takes place 
at the time of maturity. The Sedums or Stonecrops, of which many 
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speciea exist in Sritaio, belong to the Linosaa class and ordei 
Dbcandhia Pentagynia, faariDg five parts in the calyx, coroIia, and 
oTaiiniD, nitk doable the oomber of Btamens ; whilst the Setnptr- 
tiivum, or Hooae leelc, is found uader Dodecandria Dodeeoffynut, 
having twelve stamens and twelve styles. The commcHi Britiiik 
fipeaeB of the latter !a remarkable for almost always bearing omlei 
on its anthers, iuslead of pollen. These plants are not only very 
tenacious of life when natuially exposed to the elements, hat rensl 
efforts made to destroy their vitality, when it is desired to preserre 
them. The collector finds it very difficult, therefore, to prepare 
them for his Herbarium; for they will push long shoots whilst nnder 
great pressure, and after being submitted to a high temperature. It 
is from the deficiency of stomata, and the thickness of the cuticle, 
that it is so difficult to dry them ; and it is obviously by these pro- 
perties, that they are enabled to resist the rays of the sun. 

610. The order Gacte^e, or Prict/i/ Pear tribe, ia by-nature 
exclusively confined to tbe Neir 
■yVorld; but seveial spedes hare 
now been naturalised elsewhere; 
They do not, eren on that conti- 
nent, extend lar from the tropics 
they frequent hot, dry, exposed 
^ situations, like those to which 
^ the Crassulaceu are adapted. 
^ Most of the spedes of this oriei 
^ are remarkable for the absence 
leaves, of which no other 
traces are found than tuiU <^ 
prickles arising at regular inter- 
vals from the stem, — these 
being the veins of the leaves be- 
tween whitdi the parenchyma 
Bk. 93. Stem. btimoU, and flower j^ ^^j developed (§ 236). The 
Stems and branches are very 
fleshy and succulent, and usually have flat expanded snrJacet, 
which in some degree perform the functions of leaves. In 




CACTUS, OR PRICKLY-PEAR TRIBE. 423 

the Tarious species of Cactus, however, v\ e find the form of the 
stem differing greatly. Thus in one kind, known as the Melon 
Cactus firom its form, the stem is so much stunted as well as ex- 
panded, that it quite resembles the fruit alluded to. In other 
species, however, the stems are round and greatlj prolonged, 
resembling ropes ; whilst in others, again, they are equally long, 
but are angular. All are adapted to the same circumstances' of 
growth ; but the Melon-Cactus, from its greater bulk, in propor- 
tion to the surface it presents, can exist in the most exposed situa- 
tions. It usually happens in tropical climates, that during a 
certain portion of th^ year, a large quantity of rain falls, the 
atmosphere is loaded with dampness for many weeks, and the soil 
is completely saturated with water. During this time, the Cactuses 
live very fast, and distend all the cavities of their tissue with fluid. 
The resistance afforded by their thick cuticle, and by the deficiency 
of stomata, to the evaporation of this, enables them to retain a 
store of it (as the Camel holds water in the stomach) until they can 
acquire a fresh supply. At other times, they may be said to live 
very slowly ; the functions of exhalation, digestion, &c., are per- 
formed very inactively ; and the fluid which they have absorbed 
during the rainy season is adequate for their support, during all 
those months when they cannot live upon the soil or the atmosphere. 
This property sometimes renders the Cactus tribe of great utility 
to man. On Mount Etna, for example, and its volcanic fields, it 
is the Indian Fig which the Sicilians employ, to render such 
desolate regions susceptible of cultivation. This plant readily 
strikes into the fissures of the lava, and soon, by extending the 
ramifications of its roots into every crevice of the stone, and 
bursting the largest blocks asunder by their gradual increase, makes 
it citable of being worked. The juiciness of the steins causes 
them to be sought in the West Indies, during dry seasons, hy the 
cattle, which, tearing off the thorny integument that covers them, 
feed upon the moist pulp within. 

611. The flowers of this tribe are commonly very -^howy ; and 
the number of handsome species, which have been of late intro- 
duced into our hothouses, gives them an air of splendour unknown 
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No distmction can be tiaced between th< 
calyx and corolla; fof 
the flowers branch off 
directly &om the stem ' 
and its cylindrical axia 
is coTered with scale- 
like colooied braclt, 
which at the nppei 
part gradnally pass into 
ViK-Si. P»rt»offlowerofC»otn«hinm.A,tWck- ^^ delicate petalline 
ened axi*, bearing tbe Slameni, a, — the atjle, b, — , . ■ , 

.nd Btigma, c; .nd enclorinf, th. ovarium, rf. B. 'fa'". ^^'^^ ""^^ 
Tertjcal sMlion of avariniD. Ctntnirene lection tier after tier, from 
of <iitto, within each other, sd- 

hering by their lower ends so as to produce a firm fleshy tube. 
From the interior of this tube spring a number of rows of slender 
stamens. The oTarin m is situated in a cavity within the apparent 
etalk of tbe flower ; and cont^ng a considerable number of urolee, 
attached to parietal placenta. The style is a single column, spring- 
ing from tbe top of tbe ovarium; and, after rising above the 
anthers, it dividas into a star-shaped set of stigmas, equal b 
number to the placentee. The beauty of tbe flowers is usually 
very sbort-lived; some of them only last for a few hours. One 
of 4be most splendid species is the Cereat gr&ndijbnrut or nigbt- 
blowing Cereus, tbe blossoms of which begin to expand about 
6 or 7 o'clock in tbe evening, and are fully blown about midnight; 
but, by 3 or 4 in tbe morning, tbey axe quite decayed. During 
its short continuance, however, Aete is scarcely any flower of 
greater known beauty. The perianth, when open, measures 
nearly a foot in diameter; the outer leaflets are of a dark brows 
colour, the inner ones are of a splendid yellow, gradnally shaded, 
towards the centre of tbe flower, into a pure and brilliant white. 
When several of these magnificent flowers, therefore, are open at 
once upon a single plant, they seem like stars shining out in aU 
their lustre, verifying tbe poet's declaration that 
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Besides possessing beautj for the eye, these flowers are delightfully 
fiagrant, and M the air ¥rith odours to a considerable distance 
around. 

612. When the flower has withered, the ovary enlarges and 
becomes pulpy, and is in time converted into a fruit which has 
much resemblance to that of a gooseberry, but is usually inferiot 
in flavour. The juiciness of the fruit of many species, however, 
renders them acceptable in warm climates ; on Etna, for example, 
the large cooling fruits of the Indian Fig are sold in considerable 
quantity, and some of the varieties are of great excellence.* 
Independently of this use, the Cactus tribe cannot be said to 
be of any direct advantage to man ; they indirectly serve him, 
however, in a very important manner. Several species of the 
order are infected with insects of the genus Coccus^ some of which, 
especially the Coccus Cactiy become, from the colouring matter they 
collect from the fruit and flowers of the plant, of great commercial 
importance, being, in fact, the Cochineal of the painter and dyer. 
One particular species of Cactus contains a red juice more delicate 
than the others ; and it is when feeding on this, that the bodies of 
the Insects acquire the most brilliant tinge. Cochineal consists of 
nothing else than the dried bodies of the Insects, which are im- 
pregnated throughout with this colour. 

613. The next order to be noticed is that of the GrossularijE 
or Crooseberry tribe, which is nearly allied, in the structure of its 
flowers and fruit, to the Cacteas, and may be regarded as represent- 
ing that order in cold climates. Although the stems of this tribe 
are not succulent, nor their leaves entirely deficient, yet there is a 
conversion of many leaves into spines, by the absence of their 
fleshy part. If the flower of the common Gooseberry or Currant 
be examined, the following will be found to be its structure. The 
calyx is a little globular cup, green without and purple within ; 



* It will serve to show the remarkable combination which exists 
between different organs in this order, to state that the Author has 
witnessed an instance in which the fruit of a Cactus sent forth a regular 
branch, which exactly resembled those proceeding from the stem. 
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^^^tfcsas!^ 




its border is marked by ^yb indentations, which show it to consist 

of five sepals. At its mouth are five small scales, which are the 

petals ; and between these are 

the stamens, which are alsofive 

in number. In the centre of 

these will be seen a single style, 

cleft at the top into two small 

stigmas ; and these arise from 

an ovary which is situated be- 
F\f,. 95. Diagram of flower of GrossuUria.. j^^ ^^^ ^^,^^ imbedded, as it 

were, in the flower-stalk, very much as in the Cactese. The ovary 
is one-celled, and contains a considerable number of ovules, ar- 
ranged upon two parietal placentae. When the flower has withered, 
the ovary swells, and becomes filled \Aith a pulpy substance which 
surrounds the seeds ; it is by the remains of the calyx, that what 
is kno^^^l as the e^e of the gooseberry is formed. If a ripe Groose- 
berry be divided into two parts from its point to its base, ^e 
position of the seeds, and their attachment by threads to its walla, 
will be seen to correspond with what has been said of the structure 
of the ovarium. 

614. The description just given of the flower of the common 
Gooseberry is not entirely applicable to every species ; for in some 
the petals are entirely absent ; and in others, the calyx is brilliantly 
coloured, as in the Fuchsia. Currants, as well as Gooseberries, 
belong to this order ; indeed, the botanical difference between the 
two is extremely slight. These fruits only attain their true per- 
fection in temperate climates ; and it is probable that they are no- 
where produced of equal size and flavour to those which are raised 
in Britain. It is not uncommon for them to attain the weight of 
from an ounce to : n ounce and a half. In Spain and Italy, the 
heat of the summers is too great for the due development of Ae 
fruit ; these plants not being } rovided, like the Cactus fribe, with 
the means of res sting it. . 11 the different kinds of Gooseberry 
are varieties of one species; and the same may be said of the 
Red and White Currant; but the Black Currant is a distinct 
apecies, of which no varieties have been obtained. The latter 
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grows wild in Russia, where the juice of its berries is made into 
wine ; and in Siberia the leaves are used as tea. Various species 
of this order are found in North America ; and some are particu- 
larly abundant on the mountains of Northern India, giving quitt 
a European character to that region. 

615. The succeeding order, Saxipraoeje, or Saxifrage tribe, 
chiefly desenres notice on account of the number of species it 
contains, which present themselyes in cold and mountainous coun* 
tries, occupying the sides and even the summits of lofty hills, the 
tops of walls, the depths of wooded dingles, the sides of trickling 
streams, and eyen the recesses of the most dreary bogs. Their 
flowers are remarkable for their exquisite neatness, and for the 
purity of their colours. One of the best known species is the 
London Pride^ which, although a native of the Yorkshire and 
Irish mountains, endures without injury the smoke and impure 
air of the metropolis ; from which circumstance it derives its name. 
It is met with in cottage gardens almost as frequently as are daisies 
and primroses. The Hydrangea is another species cultivated in 
gardens ; and this is remarkable for the circumstance of the showy 

part of the flower con- 
sisting really of bracts. 
The calyx, in the Saxi^ 
frage tribe^ usually com- 
sists of Ave sepals, more 
or less adherent to each 
other and to the ovarium ; 
Fig, 96. Diagram of flower of Saxifrageae. the number varies, how- 
ever, in different species, from three to seven. The number of 
the petals is ordinarily equal to that of the lobes of the calyx ; 
and that of the stamens is either the same or double. The ova- 
rium consists of from two to five united carpels ; the partitions 
between these are sometimes complete, forming a two, three, four, 
or five«celled ovarium ; but occasionally they are absent, so that it 
is one-celled. The styles are commonly distinct, but are some- 
times adherent ; in the greater number of the tribe there are no 
more than two, indicating that the ovarium is made up of but two 
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carpels. Each cell contains a large number of minute ovules. 
The fruit is ordinarily enclosed In the caljx, and opens onlj at the 
point. There is one genus, however, in which there is no adhesion 
between the calyx and ovarium ; and there are seyeral in which 
the adhesion does not extend far up. The structure of the &ait 
a good deal resembles that of the Rosaceae. 

616. The plants of this order are almost universally diffused 
over the globe ; but they cannot be said to be of any direct utility 
to man. The name of the principal genus, Saxifrage^ however, 
is probably derived from the power which may be attributed to 
the plants composing it, of breaking up the surface of the rocks 
on wnich they grow, by insinuating their roots into crevices, and 
afterwards causing them to distend, in the same manner as the 
Cactesd have been spoken of as doing (§ 610). If this idea be 
correct, it is obvious that their f imction, in preparing the surface 
of barren rocks and mountain sides, for the habitation of plants of 
a higher order^ is one of theimost important in the whole economy 
of nature. At least twenty species of this genus alone exist in 
Britain ; and some or other of them are found in almost every 
rocky or exposed situation. To this order belongs the very sin- 
gular genus Pamassia (so named because it is said to abound on 
Moimt Parnassus), the British species of which is the companion 
of the Sun-Klew in its marshy haunts, and rivals it in singularity of 
structure. In the latter, the peculiar glandular hairs are found 
only on the leaves ; but in the Pamassia they exist on the dowers. 
Alternating with the stamens, there are five fleshy scales, divided 
at their edge into numerous rays, each of which is tipped with a 
beautiful pellucid greenish gland ; sq that the flower, when viewed 
from above, appears set with sparkling jewels. The Hydrangeas^ 
(^which are not natives of Britain, but have been introduced from 
China and Japan,) are also marsh plants, and should be kept well 
supplied with water, when grown in gardens. A full-sized plaint 
requires as much as from 10 to 12 gallons daily in warm weather. 
When the floral envelopes are over developed by cultivation, the 
flowers become barren, and the plant must be propagated by 
cuttings. They grow in closely-set clusters ; and a little examin- 
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ation of one of these will often disclose many curious irregularities, 
produced by the partial union of two or mose flowers, arising from 
the want of room for their full development. The regular num- 
ber of the large coloured leaflets is four ; but not unfirequently we 
find a flower possessing five, six, seven, eight, or even more ; and 
the additional ones are easily shown to be derived from other 
flowers, which are partially /2M6t/, or melted down as it were, into 
the first. The Hydrangeas are likewise remarkable for the varieties 
of colour to which the same species, or even the same individual, is 
subject, according to the soil in which it grows. Their natural and 
most common colour is red ; in a poor soil, however, they become 
of a dingy green ; but when grown in richer mould, especially in 
peat-earth, and watered with an alkaline solution, or manured 
with wood-ashes, they assume a rich blue tint, and their clusters 
increase in size and present a very handsome appearance. 

617* We next come to an order of great extent and importance ; 
and one that is marked by an evident peculiarity, which enables 
us to distinguish very readily, in almost every instance, the plants 
that belong to it. This is the order Umbelliferje, the Uni' 
belli/eroua tribe, so named from the peculiar arrangement of the 
flowers upon the stem, which pervades the whole group. If we 
look at a plant of any common species, such as the Parsley or 
Hemlock, we observe that the flower-stem divides at the top into 
a number of short slender rays, which all proceed from one point, 
just as do the stretchers of the umbrella. If the flowers were 
borne on these, the whole set would be considered as forming a 
Bimple umbel^ such as we find in the Geranium and many other 
plants. But in the Umbelliferas, we commonly find that each 
stalk of the umbel subdivides again, bearing second set of rajs 
that carry the flowers at their extremities, v\hich itself constitutes 
an umbel. The whole system is then termed a compound umbel; 
and it is this which is characteristie of the order. It may be 
further noticed, that the stems are almost always hollow, and that 
the leaves are usually much divided. 

618. The separate flowers are generally very minute, and re- 
quire good sight, or the aid of a magnifying-^lass, for their parts to 
10 
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be distinguished. The caljx generally appears yexj small, seeming 
to consist only of a little narrow border, from within which the 
petals arise. This border is marked, however, by five indent- 
ations, showing that it consists of fiye adherent parts or sepals ; 
and these adhere not only to each other, but to the oyarimn 
(which is consequently inferior), so that their points only are free, 
and these seem to spread out from the summit of the seed-vessel. 
The petals are five in number, and spring from the top of the 
tube of the calyx ; between these arise fire stamens. In the 
centre of the flower we observe two styles ; and these arise from 
the top of the ovary, which is two-celled, each cell containing but 
a single ovule. These characters are so constant, that very nearly 
the whole of the order is contained in the linnsBan class and order 
Pentandria Digynia ; the only exception being in a few species, 
in which the ovarium is made up of ihree carpels. As the fruit 
ripens, the seeds become adherent to the walls of the ovary ; and 
the two divisions of the latter separate from one another ; so that 
instead of a fruit, we find two grains, ^which seem like seeds, and 
are commonly considered as such, although really consisting of 
the carpels enclosed in the tube of the calyx. They are frequently 
marked in a curious maimer on the outside, by ribs or nerves 
which belong to the latter; and it is in the substance of this 
envelope, that th little receptacles of secretion exist, which contain 
the essential oils that are characteristic of the grains of this order, 
such as those of Anis , Carraway, &c. 

619. The strong general resemblance which exist between 
Umbelliferous Plants makes it frequently a matter of some dif- 
ficulty to distinguish their various genera and species. This is the 
more to be regretted, as there is a great difference in their respe€- 
tive qualities, some being nearly or quite harmless, whilst others 
are virulent poisons. The Carrot, Parsnep, Celery, Fennel, 
Parsley, Carraway, Dill, Anise, Coriander, and Samphire, are all 
well-known kinds, which are useful for various purposes, — the three 
former being very largely cultivated, as affording important articles 
of food ; whilst, on the other hand, the group contains the Hemlock, 
Cowbane, Drop wort, FooFs-Parsley, and many other species, which 
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are more or less unwholesome. The fact is^ that the general 
character of the order is to possess narcotic and acrid qaalities, 
which are especially ahmidant in some species, and which pro- 
bably exist, in some degree or other, in all. In regard to the 
Carrot, and Parsnep, the same remark applies, which has been 
formerly made (§ 659) respecting the Potatoe ; — that the edible 
portion consists principally of starchy matter deposited for the 
nutrition of the growing parts, and that this is consequently 
free, or nearly so, from the peculiar properties which characterise 
the order. The Celery, when growing in its usual manner, pos- 
sesses these properties in a degree which would render it injurious 
as well as disagreeable to the taste; and it is only by being 
blanched (§ 288) that it is rendered palatable and wholesome. 
The Fennel and Parsley, of which the leaves are employed to 
flayour yarious articles of cookery, are by no means devoid of in- 
jurious properties, though the small quantities in which they are 
usually eaten does not cause these to be manifested ; the latter is 
said to be much more injurious to Parrots, than it is to man or 
cattle. These properties are generally contained in the leaves 
and stems alone ; and consequently the fruit even of the poisonous 
species are for the most part destitute of them, and may be used 
as aromatics. 

620. Of the British species, the only one of which the juices 
are ordinarily used for medicinal purposes is the Conium macur- 
latuniy or Hemlock, which derives its specific name from the 
spotted appearance of its stems, by which it is easily recognized. 
Although the order is more abundant in temperate climates than 
between the tropics, there are certain plants of warm climates 
which afford medicinal products of great value, known under 
the names of the fcetid ^fums. They are of the nature of Gum- 
resins (§ 378), and are distinguished by their powerfully-disagree- 
able odour. Those most in use are Assafoetida and Galbanum, 
which are procured from Persia and the East Indies, and are 
remedies of great utility in hysteric and spasmodic complaints. 
The geographical distribution of this order presents some points of 
much interest. ^ Out of about 900 species, which it was estimated 
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some time ago to contain, nearly three-quarters are inhabitants of 
the Northern Hemisphere ; and of these, by ^ the larger propor- 
tion belongs to the Old World. In tiie whole of America there 
are but about 160 species; whilst in the extensire wastes of New 
Holland, and in the numerous islands of the Polynesian Archi- 
pelago, only about 70 are known. The number in Britain alone 
is not less than 66. 

621. The order Loranthacejb or MisaeUoe tribe may be next 
briefly noticed, chiefly on account of the curious habits of the nu- 
merous species it contains^ which are nearly all parasitic up<m other 
plants; forming, like the Misseltoe, natural grafts with them, bj 
insinuating their roots into their chinks, and deriring from them 
the supply of sap afibrded by the ascending current (§ 320). The 
calyx of their flowers is adherent to the oyarium, and scarcelj 
exhibits any trace of division into sepals ; its tube is enclosed at 
its base between two bracts. The corolla is formed of from 4 to 8 
petals, more or less united at the base. The stamens are equal in 
number to the petals, and are opposite to them; their filaments are 
usually adherent to the petsds ; but sometimes they are absent, so 
that the anthers are seated, as it were, upon the latter. The 
oyarium is one-celled, and contains but a single pendulous OTule; 
there is only one stigma, and the style that should support this ia 
sometimes absent. The fruit is a berry, containing a viscid 
matter, like birdlime ; it is frequently eaten by birds, which drop 
the seed on the trees on which they perch ; and this, by the pecu- 
liar direction of its germination* (§ 321) insinuates its radicle 
into their stems or branches 

622. The principal genera of this order are the Viscum and 
the Loranthus. The former only inhabits Britain, and is known 
as the Misseltoe ; it is generally found parasitic upon trees of the 
order Rosacese, such as the Hawthorn and the Apple ; and it 
rarely occurs on the Oak. Hence it probably was, that, when 
growing on the latter tree, it was held in superstitious veneration 
by the Druids of old. The Loranthus, on the other hand, infests a 
great variety of trees, each of these having, for the most part, a 
particular species which grows on it alone. Above 250 species of 
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it are known ; and these are mostly found in the tropical parts of 
America and India. In Africa, and in the South Seas, they appear 
to he very rare. 

623. The next order, Capripoliaceje, or Honeysuckle trihe, 
hears a nearer relationship to the foregoing, than might have heen 
suspected. The flower chiefly difiers from that of Loranthaceas in 
the stamens heing alternate with the petals, instead of opposite to 
them; and the ovarium frequently (but not always) contains 
more than one cell. The order differs, also, in the absence of 
parasitic habits. To this group belong not only the Honeysuckle 
but also the Elder, and, in the opinion of some Botanist^ the Ivy ; 
as also the Guelder- Rose and Laurestinus, the latter of which is 
a beautiful garden shrub, bearing leaves and flowers all through the 
winter. All these plants are natives of the northern parts of 
Europe, Asia, and America ; they are less abundant as we ap- 
proach the tropics, and are almost unknown in the southern 
hemisphere. The flowers and leaves of most of this order are 
strongly odoriferous ; the former are generally very fragrant ; but 
the latter are frequently (as in the common Elder) foetid, and pos- 
sessed of acrid properties. The bark is generally astringent; that of 
6ome species has been used for tanning ; and that of others has 
heen employed in medicine for the same purposes, and with 
similar effects, with Peruvian Bark. The berries of the Elder and 
of other species contain a good deal of sweet juice, which may be 
fermented into a kind of wine. Those of an American species, 
when dried and wasted, furnish the best of all substitutes for 
Cofflee, which is afforded by a plant belonging to the succeeding 
order. Another species, known as the Snow-berry, is cultivated 
in gardens on accoimt of the delicate white colour of its fruit. 

624. The next order, Rubiacejs, or Madder tribe, is a very 
extensive one, but is almost entirely confined to trop'cal countries. 
It comprehends the meanest weeds and the noblest flowering 
trees, — obscure herbs with blossoms which it almost requires a mi- 
croscope to detect, and bushes whose scarlet corollas are many inches 
long ; and includes a plant which affords one of the most grateful 
beverages that the luxury of man has prepared, with others of 
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luuueona and bitter tast«, some of which, in sldlfal hsnda, are moit 
valuable medicmes. The Rubiacen and Caprifbliacete differ csmd- 
tialljr in little else than this, — that the fonner possess stipnlea at the 
base of the leares, of which the 
latter are deXitnte. Thecalji 
of the fonner connsta of a cop, 
enclonng the OTarium, anj 
scarcely dirided even at*iti 
edge. The petals of the cwollt 
are adherent at their lownr pait 
into a tube ; their number is 
nsualJf five, but varies from 3 
to 8, as does also that of the 
sepals. The Btameng are equal 
in number with the lobes of 
the cOTollii, and are alternate 
with ^em ; thej are generallj 
adherent to the lower part of 
the tube. The OTarium usually 
contains two or manj celb; 
the style is nDgle,but bdinded 
Fig. 97. Coffee Plant, .ho^Bg the *" ^'^ *°P "*» » number of 
flovenuidberTieifUidtheEtipaleaatthe Stigtnas equal to that of the 
Um of the lesTEh celU. The fruit is commonlja 

benj confining sereial seeds, 
enclosed in a fleshy coTeriii|; 
or it may be a hard capside 
merely ; or only caxe seed maj 
hare ripened,which is enclosed 
in a flesh, forming a drupe, like 
the Plum. The albumen of the 
seed is of a homy texture — a 
Vis- 3^ Part of the flower of Coffee peculiarity that is well eshi' 
Pl»nt.A,e»ljiincloiiDgo™7,with bifid bited in Coffee, which coBueU 
KlTle. B, tnbe of the oorolhi outopen, - ., > •. . i <• ,i - 

ri;.in8thefl™diTi.ien,of iUupperP "f ^'^ '^'^ "^'^"^ <*f *^'' 
and the five (tiuDeiu uidiig ttom it enrelopes. 
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625. Coflfee might be obtained from several species of the 
genus Coffxa ; that derived from one, however, is so superior to 
the rest, that it alone is commonly cultivated; and numerous 
varieties of it, depending in part upon soil and climate, are now 
known. The native country of the Coffee Plant is Arabia ; and 
the use of its seed as a nourishing and agreeable beverage, has 
been traced to a remote period, this having been certainly em- 
ployed in Persia as far back as the year 875. It was not intro- 
duced into Europe, however, before the year 1517 ; and it was a 
century and a half before it came into general use, even in the 
Capitals, where Coffee-houses were established. The seeds were 
at first sold at an exorbitant price, — as much as four or ^y% guineas 
the pound. The plant was introduced into the West Indies by 
Louis XIV., from a specimen presented to him by the Dutch, in* 
1714, of which he sent offsets to Surinam, Cayenne, and Martinique; 
and from this all the present plantations are descended. The East 
India plantations were derived from a similar common source, — 
a plant in the Botanic garden at Amsterdam, which had been 
raised at Batavia, from seed procured from Mocha, in 1690. The 
Mocha berries are smaller and possess a higher flavour than those 
which are brought from the West Indies. This is partly due to 
the difference of soil and temperature, and partly to a difference 
in the mode of culture. It would seem as if nearly the same 
quantity of the aromatic pi-oduct were formed in each case ; but 
that, in the large seed it is diffused through a greater quantity of 
the tasteless albumen, and is therefore less intense. It has been 
confidently asserted that, if the West Indian Coffee be kept for 
several years, instead of being roasted and consumed as soon as 
it can be transported across the Atlantic, its flavour improves, and 
becomes equal to that of the best Mocha. 

626. The Coffee-tree grows erect, with a single stem, to the 
height of about 8 or 10 feet, and has long undivided slender 
branches, not unlike those of the bay-tree. The blossoms are 
white, and are seated on short footstalks, altogether resembling 
the flowers of the Jasmine. The berry is red, resembling a cherry, 
and having a pale, insipid, and somewhat glutinous pulp, enclosing 
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two hard nearly hemispherical seeds, of whidi the flat sides are 
opposed to each other ; the seeds are enyeloped in a meBihrBne, 
which resembles that fbmiing the diyisions of the core of the 
apple, and is called the parchment. The trees b^;in to produce 
berries when they are two years old ; and in their thirct year thej 
are in their full bearing. The blossoms expand yery rapidly,— 
those of a whole plantation sometimes coming out in a single 
night, but they fade almost as rapidly. The pulp is septt^ted 
from the berries, when these haye ripened and haye been gatheied, 
in yarious ways. By some the berries are exposed to the sbo, 
nntil they are perfectly dry, and the hardened pulp forms a husk, 
which is broken away with rollers. By others, the berries are 
exposed to the sun in layers, so that the pulp is caused to ferment. 
And by others, again, it is rubbed ojBf in a sort of milK The 
seeds, ' before being roasted, are nearly tasteless ; but during this 
process, a change seems to take place in the chemical arrangement 
of their particles, which produces the aromatic flayour and odoor 
so highly yalued. 

627. When CoflFee was first introduced in Turkey, the use of 
it was forbidden by the goyemment, on the ground of its being 
an intoxicating beyerage; and the ministers of religion complained 
that the people forsook the mosques and crowded to the coffee- 
houses. It has since become, howeyer, quite a necessary of life 
in Turkey ; so that at one time the refusal of a husband to supply 
his wife with a reasonable quantity of it, was reckoned amongst 
the legal causes for a diyorce. The history of the present large 
demand for it in this country is yery remarkable. In 1808, when 
the duty on coffee produced in British plantations was two shillings 
a pound, it was beyond the reach of the poorer classes of con- 
sumers. The total quantity 'consumed in Britain was then little 
more than on^ million pounds, from the importation of which the 
Government derived a revenue of about £.160,000. But in 1824 
the duty was lowered to sixpence a pound ; and the consumption 
has gradually increased to nearly 27 million pounds, producing an 
import duty of £.780,000. There are strong reasons of a moral 
nature for encouraging the consuniption of Coffee, by cheapening 
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its price to the lowest amqunt ; for it has been satisfactorily shown 
that the more extended use of it has mainly contributed to pro- 
mote improved habits amongst large classes of the community. 

628. The order Rubiaceae takes its name from the Eidia or 
Madder plant, which furnishes the most important of our crimson 
dyes ($ 392). It is only in tropical countries, however, that it pre- 
sents its finest aspect ; but in some of these it is so predominant, 
that, its species constitute about l-29th of the whole number of 
flowering plants. Amongst the most important of these are the 
Cinchonas^ which furnish the Peruvian or Jesuits' Bark so largely 
used in medicine. This is very astringent, and might be used for 
tanning ; but its chief peculiarity consists in containing a large 
quantity of an alkaline substance t^med quinine^ which may be 
extracted from it by chemical means, and which, being the most 
valuable part of the drug, is now usually given in a pure state. 
This is almost a specific for agues ; and is extremely valuable as a 
tonic in weakened states of the system. The Cinchonas, of which 
the various species afford this product in varying degrees, grow in 
extensive forests in South America ; chiefly inhabiting the sides 
of the range of the Andes, between lO*" North Lat., and 22° 
South Lat., and sometimes rising cm these mountains to the height 
of 10,000 feet. It is from the trees growing in elevated situations 
that the best bark is derived. Another most valuable remedy 
afforded by this order is Ipecacuanha, which is the powdered root 
of a little creeping-rooted, half-herbaceous plant, found in damp 
shady forests of Brazil. This is chiefly employed in medicine as 
an emetic, and also to produce perspiration ; but it has several 
other important uses. 

629. Passing over several orders of secondary importance, we 
come to one alike remaikable for its peculiarities of structure, for 
the large number of plants contained in it, and for the variety of 
size, colour, properties, &c, which these exhibit The order 
alluded to is that of Composite or Composite plants, so named on 
account of the manner in which a number of flowers are clustered 
together fo as to form one which is apparently single. We are in 
the habit of speaking of the Daisy, the Dandelion, the Sun-flower, 
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the Dahlia &c, as single, flowers ; and jet eveiy one of these is 
really composed of a head^ on which a large nomher of hlossoms 
are crowded together. If any one of these he examined in its 
natural state (that is, not alBfected hy cultiyation,) it will he found 
to consist of the following parts. In the first place, the flower-stalk 
spreads out into a large fleshy expansion, which is the disk or re- 
ceptacle of all the florets united. Around the edge of this, we notice 
a whorl of small green leaflets ; these are hracts, and the whole 
circle is termed the involticrum, Ahore and within these, we notice 
one or more whorls of flat leafy coloured organs, which at fiist 
sight appear to he single petals, hut which will he presently shown 
to he so many distinct florets, of which the corolla has expanded 
itself on one side only. In the wild Daisy and Sunflower, only one 
whorl of these exists; hut in the cultivated Daisy, as in the 
Dahlia, they hecome numerous, from a cause that iivill immediately 
appear. Within these we find, crowded together upon the disk, 
a large numher of minute flowers, scarcely having any perianth. 
That these are really such, can often he only distinctly seen with 
a magnifying glass. Every common Daisy of our meadows con- 
tains hetween two and three hundred such florets, each perfect in 
itself, that is having its corolla, stamens, 'pistil, and fruit. These 
central florets are termed florets of the disk ; in them the floral 
envelopes are hut little developed, whilst the organs essential to 
reproduction are complete^ On the other hand, the flat leaflets 
hy which they are surrounded are called jffor^te of the ray^ from the 
radiating manner in which they are set on the receptacle ; in them, 
the corolla is developed at the expense of the reproductive organs, 
one or hoth sets of which are usually absent. If one of them be 
]>ulled up carefully at the end by which it was fastened to the 
flower, it will be seen that it is not flat at the bottom, as it is at 
the top, but that it becomes tubular ; and that a little thread 
ending in two horns, issues from the tube ; this thread is the forked 
style, the stamens being here deficient. The coloured perianth in 
both these classes of flowers is evidently to be regarded in the 
light of a corolla ; where, then, is the calyx ? In the Daisy none 
is to be found ; but in the Dandelion and many other Composite 
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plants, we may observe that, on rooting up each floret from the 
receptacle, a few little narrow hairy scales are attached to their 
lower end, forming a sort of down ; and this down is the only 
representative of the calyx. We shall presently see that it has 
an important function to fulfil, where it is present. Below the 
pappus is the ovary, which is one-celled, and contains hut a single 
ovule. The corolla of the florets of the disk is tubular from the 
bottom to the top ; at the top it widens, and is clef); into five little 
divisions, indicating that it consists of five adherent petals. The 
style terminates in two stigmas, which project beyond the mouth 
of a little hollow cylinder that is found at the orifice of the flower. 
This cylinder, when examined with a magnifying glass, is found 
to consist of the anthers, which adhere together, side by side, so 
as to form a tube ; in other respects their structure does not difler 
Grom their usual character. The nature of this cluster of flowers 
may be better understood, by comparing it with an umbel, of 
which the radiating stalks have not been developed, so that the 
flowers which should be borne on them are all crowded togeth/sr 
at the summit of the flower-stalk, from which these branches 
should have arisen. The fruit of each flower is a little grain, 
looking like a seed, but really consisting of a seed enclosed within 
the ovary. When the downy calyx exists, it remains attached to 
this, and forms a feathery plume, by which it is wafted through 
the air; and thus the seed is diffused and scattered by the wind. 
Every child who blows the delicate feathery balls of the Dandelion, 
thus assists in the multiplication of the plant ; which it is very 
difficult to eradicate, when once it has gained a footing in a ne- 
glected garden, on account of this curious provision. 

630. This order is one of very great extent, containing many thou- 
sand species ; and it is desirable to state its principal sub-divisions, 
as these may be recognised, by examining the commonest British 
species, as readily as may the characters of the order itself. Such 
florets as exist in the ray of the Daisy, Marigold, &c., are techni- 
cally caUed ligulate or strap-shaped, from their flattened aspect 
Now in the Dandelion, it will be found that both the ray and the 
disk are composed of ligulate flowers, to the entire exclusion of 
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the tubular ones; such plants are ranked in a group named 
Cichoracece^ from the common Cichorj or Succory, widi wbich 
they all agree in possessing a milky juice ; and this, when con- 
centrated, is found to have narcotic properties. This group con- 
tains a large number of our wild flowers. From these will easily 
be distinguished* the group of Cinarocephdloe or Thistle-headed 
plants, which hare, like the Thistle, a head of flowers, composed 
entirely of tubular florets, and of an almost hemispherical form ; 
these are further distinguished, for the most part at least, by tbeir 
hard and spiny leaves. To this section belongs the Artichoke^ 
which is cultivated for the table, on account of the fleshiness of 
the scales or bracts, which form the involucnim ; the fleshy bottom 
of these is the receptable ; and the choke, which is thrown away, 
is a collection of florets separated from each oth^ by numeroos 
stiff hairs. The third section contains those Composite plants 
which contain both sorts of florets, — ^ligulate ones in the ray, and 
tubular ones in the disk ; hence they are called Hadiate flowers 
or Corymbiferce, It s )metimes happens that no ray is present; but 
the heads of tubular flowers cannot then be mistaken for those of 
the last section, since the florets of the latter are very ivide- 
mouthed, and spread over the sides of the involucrum, the bracts 
of which are hard and spiny, — whilst in the former case, the 
tubular flowers are narrow at the mouth, and are not longer than 
the scales of the involucrum, which are sof and leafy. To this 
Radiate group belongs the Sun-flowers, Chamomiles, Daisies, 
Marigolds, Groundsel, Wormwood, the beautiful tribe of Asters 
which add so much to the splendour of our gardens, and thousands 
of other species. 

631. It must not be supposed that the clustering together of the 
florets in heads is so essential a character of this order, that eyery 
plant in which it exists is to be regarded as belonging to the Com- 
positaB. The contrary is the fact; for although no plants of this order 
have other than composite flowers, there are several in other orders, 
in which the flowers grow in heads. The most important single 
character is the adhesion of the anthers into a tube ; such perfect 
adhesion presenting itself nowhere else. Upon this is founded the 
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TiiBTiapaTi name of the group which, coiresponds with the order 
Compositse, — ^the class Stngenesia. In the whole <^ the sub- 
division CichcraeeiB^ all the florets are complete, possesfflng both 
stamens and pistils ; this is also the case in the greater number 
of the CtnaroGtphake ; and the plants having this character 
were arranged by Linnseus into the ordar J&qwdU^ firom the equal 
diaiacter of all the florets. This order also includes those of the 
CcrymbifercB which are destitute of ray. On the other hand, in 
the remainder of the CorymbifersB, the florets of the disk onlj are 
perfect, possessing both stamens and pistils ; and those of the ray 
seem to have the corolla developed at the expense of the stamens, 
which are absent ; all the flowers however bear seed, those of the 
ray being fertilized by the pollen of those of the disk. This di- 
vision was named by linnsBus SuperfiunL, from the florets of the 
ray being as it wore superfluous. Lastly, there are a few of the 
Oynarocephalae in which the florets of the didc are perfect ; whilst 
those around the margin are larger than the rest, so as in some 
instances to form a sort of ray (being still tubular, however,) and 
are entirely infertile. These are termed by linnsBus Fnutranea^ 
from their incomplete character. 

632. It is chiefly among the Radiate group of this order, that 
those species exist which are valued as garden plants ; and cul- 
tivation has frequently a renmrkable eflect on them. The corolla 
of the florets situated towards the margin of the disk undergoes an 
increased developmait, at the expense of the true reproductive 
organs; and they are changed into ligulate florets, deficient in 
stamens, and exactly resembling those of the ray. This change is 
particularly evident in the DahHa, which has repaid the attentioii 
it has received, by a greater improvement in the aspect of its 
flowers, than any other species, perhaps, has exhibited. In its 
natural condition, it possessed, like most of its group, but a single 
row of ligulate florets; and all the centre of the flower was occu- 
pied, by the ordinary yeUow disk. Under the influence of a rich 
soil however, the number of rows of ligulate florets has gradually 
increased : and these have also undergone great changes in regard 
to their size elegance of form, and beauty and variety of colour. 
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"Wlien a Dahlia is spoken of as eight, ten, or twelye-bloomed, it is 
meant that it has eight, ten, or twelve rows of ligolate florets. In 
its highest state of excellence as a garden flower, the florets of the 
disk nearly or altogether disappear ; and the smaller the eye (as 
it is termed) of the Dahliai the better it is considered to be. Suck 
flowers, however, are not fertile, — that is, they do not produce ripe 
seed ; for the conversion of the complete florets into those bearing 
pistils only, occasions a great deficiency of pollen. It is curious to 
observe the change which will be produced in the flower of a 
Dahlia, if a root of the best kind be planted in a poor soil. 
There will be an eflbrt, so to speak, to produce a large number of 
ligulate florets; but these will be stimted and often curiouslj 
twisted ; so that the flower is even less handsome and regular than 
that of a much poorer kind. The Dahlia is a native of Mexico, 
and in its wild state it is a bushy herbaceous plant, grovnng to the 
height of about seven or eight feet, with flowers by no means re- 
markable for their beauty. It was introduced into this countiy 
soon afler the commencement of the present century. 

633. The foregoing general account of the structure of this 
remarkable order, is all that the limits of the present Treatise 
permit to be given ; a few remarks will now be added on its 
geographical distribution, its properties, and uses. The order 
attains its greatest development, in regard to the size of the 
species it contains, in the neighbourhood of the Equator; for 
whilst, in the temperate parts of the world, Composit® are 
entirely herbaceous plants, those of Chili are bushes, and those of 
St. Helena are trees, — almost the only ones native to the island. 
But in regard to number^ it w^ould seem that they predominate 
rather in temperate regions, especially of the northern hemisphere, 
where they are considered as forming about one-sixth of the whole 
vegetation. In Britain, about 140 species of them may be reck- 
oned, constituting about one -tenth of the whole number of natire 
flowering-plants. , In France they are estimated at about one- 
seventh, and in Germany at one-eighth ; whilst in Lapland they 
are only one-fifleenth. In Sicily they are said to constitute more 
than half; and nearly the same proportion is found in some parts 
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f North America. In the north of New Holland, on the other 
and, the proportion is not more than one-sixteenth ; and of a 
oUection of plants formed upon the western coast of Africa, it 
id not exceed one-twenty-third. The Cichoracead hare heen as- 
ertained to he more ahundant in cold regions, and the Corymhiferse 
a hotter ones. 

634. In considering the properties of the order, it will be 
.ecessarj to advert separately to each of its subdiyisions. The Cicho- 
acece as already stated, possess a milky juice, which is bitter and 
.stringent, as well as narcotic.< These properties are strongly 
oanifested in the Lacttica virosa or strong-scented Lettuce ; for 
he juice, when concentrated, has narcotic effects sufficiently 
powerful to enable it to be used for the purpose of procuring sleep, 
Qstead of opium ; and the cells or vessels in which it is contained, 
ire so irritable at the time of flowering, that, if the surface be 
ouched, the juice is forced out at that point. By proper cultiva- 
ion, however, the injurious properties may be so far removed 
rem several species of this group, such as the Lettuce, Endive, 
Succory, that their fleshy stalks and leaves become wholesome 
irticles of food. The roots, also, have often a considerable ten- 
iency to become fleshy, and may be generally eaten without dan- 
ger. Those of the Succory are much used on the Continent, when 
roasted, as a substitute for Cofiee ; and they are very commonly 
[nixed with it, being considered by many persons to improve its 
9avour. The roots of the Scorzonera and Tragopogon are known 
under the name of Salsafy, and are cultivated for the table in some 
places to a great extent ; they are said to resemble those of Carrots 
uid Parsnips in flavour. The roots of the Dandelion are used in 
Q-ermany for the same purpose as those of the Succory ; but in 
this country they are more employed for medicinal purposes, the 
extract prepared from them being considered by many as a useful 
tonic, promoting also the various secretions. In common with 
[nany other plants of this tribe, its leaves and stems are believed 
to be an excellent food for cows, promoting the secretion of milk to 
\ great degree. 

635. In the Cinarocephakey bitterness predominates ; and the 
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principle to which it is due is generallj mixed with gum, whick 
is sometimes yielded by the plants of this group in great abun- 
dance. This bitterness is not found, however, in the unezpanded 
leares, or in the receptacles of the flower-buds; on whieh acoouit 
they may in many cases be used as wholesome articles of food. 
This is the case with the Cardoon, the Artichoke, wnd sereral 
other species. The roots, also, of many species are edible. The 
flowers of several species yield a yellow dye, whidi is most power- 
ful in the Carikamus tinctoriui ; this plant is supplied from the 
Levant, and is often used to adulterate Saffiron, as well as to tinge 
silk and cotton goods. 

636. In the Corymhiferoe^ the bitterness common to all the 
Compositce, is combined with a resinous principle of stimulating 
character, which exists, however, in very di£ferent proportions in 
the various species. Few supply articles of food ; almost the only 
species of which any part is eaten being a species of Sun-flower, of 
which the root is known under the name of the Jerusalem Arti- 
choke. The former part of the name is a corruption of the Italian 
Girasole^ which means '^ turning towards the sun." The seeds of die 
common Sun-flower are a nutritious food for poultry, and they are 
made into cakes by the North American Indians ; a large quantity 
of a fixed oil may be extracted from them (§ 371). The roots of 
the Dahlia are fleshy, but their taste is ver}' disagreeable. Of the 
medicinal properties of this group, those of the common Chamo- 
mile, which is in repute as a tonic and stomachic, are a good 
illustration ; but there are many species in which the bitter, the 
resinous, or the astringent properties are more predominant, and 
which have, therefore, their respectively peculiar uses. 

637. Quitting this extensive and important order, we next 
proceed to one which appears very difl'erent, but which has, ncTcr- 
theless several points of affinity with it ; this is the order Cam- 
PANULACRfi, or Harebell tribe, an extensive group, of which the 
species are scattered all over Europe, and in the cooler parts of 
Asia and America, dwelling in dells and dingles, by the banks of 
of rivers, in shady groves, and on the sides of mountains. The 
British species are humble plants, bedecked with no o^er oraa- 
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ment than a few blue or purple nodding flowers; but in- many 
fineign countries there are species of great brilliancj and richness 
(^appearance, which are more striking from the barren nature of 
the situations in which they usually grow. The genus Cam- 
panula is so named from the bell-^e from of its corolla ; to which 

the latter part of its common English name — ^Hare-bell ^also 

refers. Of this genus alone there are ten species in Britain, any 
one of which may be selected for examination. The calyx in this 

order consists of five ad- 
herent sepals, which en- 
close the ovarium, and 
then spread away from 
the top of it The corolla 
has very much the figure 
of a bell, save that it is 
marked by five divisions 
Kg. 99. Diagram of the flower of Cam- at its edge, which show it 
panuiaoese. ^^ 1^^ made up of five pe- 

tals ; and it is veined in a very beautifrd manner. From its base, 
and consequently from the summit of the ovary, there spring five 
stamens, whose filaments are broad and leaf-like at the base, 
and curve inwards, so as to press the long narrow anthers 
against the style, around which they cluster in the unblown 
flower almost as do the adherent anthers of the Compositae ; as 
soon as the flower unfolds, however, the anthers shrivel and fall 
back. The style is a taper stiff column longer than the stamens. 
It is covered all over, to the very tips of /the stigma, with stiff* 
hairs, which nature has provided to sweep the pollen out of the 
cells of the anthers, as the style passes through them in lengthen- 
ing. If it were not for this simple but effectual contrivance, the 
pollen, which is set free by the bursting of the anthers as soon as 
the flower opens, would drop out of the nodding flowers, and be 
lost, before the stigma was expanded and ready to receive the 
fertilizing influence. The hairs of the style catch th3 pollen, and 
keep it until, by the agency of insects, by wind, or by other 

accidents, it is brushed down upon the inverted &tigmas. Many 
11 
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Cichoraceae are also furnished with these collecting hairs, whicli 
thus constitute another point of alliance between the two groups; 
this alliance seems the strongest in some species of Campanukcea 
which have the flowers crowded together in heads. 

638. On examining the ovarium of the Hare-bell, we find that i^ 
contains three cells surrounding a central axis/; and that in each 
cell there is a large fleshy receptacle, to which a great number of 
minute ovules are attached. After these have been fertilized, and 
the rest of the flower has withered, the caljx still remains, 
enclosing the ovarium, and its sepals harden and enlaige; 
stout ribs appear in the ovarium ; and the whole fruit, in ripening, 
becomes dry, brown, and hard. In most of the order, the capsule 
opens in the usual manner ; but in the genus Campanula the mode 
is difierent. On looking at the top of the ovary between the sepals, 
— the point at which the separation of the carpels generally com- 
mences, — that part is foimd to be even tougher than the sides ; 
but Nature has provided another very simple means for the exit 
of the fruit, by the rending of the ovarium (when every part of it 
becomes stretched so tight in drying, that some part of it must 
necessarily give way) at its sides, between the ribs, where the skm 
is weakest. The rent takes place in such a manner, as to leave a 
large orifice to each cell, through which the seeds are readily 
scattered. 

639. A large proportion of the plants of the Hare-bell tribe are 
as harmless as they are beautiful ; the roots of some species are 
eaten under the name of Rampion ; the leaves of others are used 
in Salads ; and the bells afibrd an abundant supply of honey to the 
Bee. The stem and roots abound in a milky juice (another 
character of alliance to the Cichoraceas,) which does not possess 
any deleterious properties. There is a sub-division of the group, 
however, of which a separate order has been formed by some 
Botanists under the name of Lobeliaceoe^ the Lobelia tribe, which is 
distinguished for its extreme acridity. The species belonging to it 
are known by the irregular forni of their coroUa, which has some 
resemblance to the ligulate florets of the Compositse ; and also hj 
the partial cohesion of their anthers ; so that they approach 
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tlutCompositseBtillmoredecidedlf than do the true CampanulaceiB. 
A character of much interest (which, however, can only be dia- 
tinguiahed mth the tud of the microscope) is, that in the true 
Campanulaeeo! the pollen grains are round, whilst in the Lobeliaceae 
they are oral. The plants of the latter group are most abundant 
in countries bordering on the tropics. Only one Bpeciea is a native 
of England ; but many more bare been introduced into oui 
gardens, where they are valued on account of the beauty of their 
flowers. One species, the Lobelia infiala, a native of North 
America has been used in medicine as an emetic and expectorant, 
and has been accounted a most important remedy for Asthma ; it 
is very uncertain, however, in its effects, and has produced fetal 
consequences when given in an overdose. 

640. The last order of Caljcifloral Ex(^ns which vrill be here 
noticed, is that of Erioinea, the Heath tribe, a group of extreme 
beauty, which is easily recognized by certain peculiarities that dis 
tinguish it from all others. Of the common Heaths, the general 
aspect is known to every one ; but there are many species fiir sur- 
passing these in size, and differing so much in appearance, that 
they would not be associated with them by an unpractised 
Botanist. The true Heaths are most abundant at the Cape of 
Good Hope, where immense tracts are covered with them, and 
from which most of 
— -0\^ those exquidtely-beau- 
~ "^ ' tiful species, which are 
oherished in our gardens 
I and green-honses, are 
derived. Their corolla 
might be likened to that 
of Campanulacee ; but 
Fig. 100. Diagram of flower of Erioete. the position of it is 

different ; for both calyx and corolla are here beneath the ovariom, 
ndiich is consequently tuperior. The calyx is usually small, and 
is cleft at the edge by four notices, which indicate that it is com- 
posed of that number of adherent sepals. The corolla is a tube, 
•a swelling out into a little globe, with four short teeth at 
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the end, showing that this is composed of four petals, united up 
to their points. Arising from heneath the OYarium, and perf(Mstl} 
separate from the corolla, there are eight stamens, whose anthen 
are purple, and their two lohes separated towards their points 
like the prongs of a fork ; the anther-lohes, instead of bursting in 
the usual manner, open b j pores or minute apertures at thar ex- 
tremities, — a character which is peculiar to the Heath tribe, and 
marks everj member of it. The ovary contains four cells, each io- 
cluding a great many ovules ; it bears a single style, haying a flat 
purple stigma, with four little projections upon it. This in time 
changes to a dry capsule that bursts by yalves, scattering an 
immense multitude of seeds almost as* minute as grains of sand; 
and these are frequently provided with little crests or fringes, which 
enable the wind to catch and disperse them, and are technically 
called wings. 

^ 641. The foregoing description applies especially to the true 
Heaths; there are many other species belonging to the order, 
which present several variations from it. For example, the calyx 
and corolla may be formed of three or five pieces, instead of four; 
the number of stamens may be equal to that of the petals, instead 
of double ; and the number of cells in the ovary is variable. The 
essential characters of the order are the hypogynous stamens, and 
the opening of the anthers by pores. To this group belong the 
BhododendronSy KcdmiaSy and Azaleas^ which are now so abundant 
in our gardens; giving them cheerfulness, by their evergreen 
aspect, even in the depths of winter ; and making them gay, with 
their beautiful blossoms, through the warmer parts of the year. 
The two former are natives of America ; the latter con^s from 
Asia Minor ; but they are now all naturalized in this country, 
though liable to injury from the cold of winter, uidess they are 
planted in sheltered situations. The Rhododendrons and Azaleas 
difier from the rest of the group in the irregularity of the corolla^ 
which has unequal divisions and spreads open at the mouth ; the 
stamens, too, are bent towards one side. The Kalmia is remark- 
able for the manner in which the stamens are held down by the 
corolla, until the pollen is ready to be shed ; the filaments are 
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curyed outwards, away from the pistil; and the anthers are 
lodged as it were in little niches in the corolla, by which they are 
heid, until the complete expansion of the flower, or any cause 
(such as the contact of insects) which gives the filaments a slight 
moyement, sets them free, and they rise up with a spring, scattering 
the pollen on the stigma. 

642. To what has already been stated of the geographical 
distribution of this order, it may be added that it is not abundant 
in Asia, and that it is almost unknown in Australia, where, how- 
eyer, its place is supplied by another, which differs from it in little 
but the structure of the anther. The general quality of the 
group is astringency ; and several species haye been used in medicine. 
ACany spedes haye succulent berries for fruit, which may be used 
as food; this is the case with the Arbutus, sometimes called 
Strawberry tree, from the flavour and appearance of its berry, 
from which an agreeable wine is said to be prepared in Corsica. 
The Rhododendrons, Azaleas, and Kalmias, however, possess more 
active properties than the rest, and are decidedly poisonous to man. 
The honey which is made from their flowers has proved extremely 
deleterious to those who have eaten of it ; and it has been said 
that the flesh of Birds that have fed on the buds of the Kalmia 
becomes alike injurious. 

643. The following tabular arrangement of the chief British 
orders that have been described in this sub-class will assist the 
student in distinguishing them. 

Sub-class II. CoROLLIFLORiE. 

Sepals of calyx adherent into a cup or tube. Calyx united to 
the disk. Petals and stamens apparently springing from the 
calyx. 

A. Petals of corolla distinct, or nearly so. 

a, Carpels distinct, or but slightly ad- 
herent, each having its style and 
stigma. 
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HosaeecBy 
Leguminote^ 

Crassidacece^ 



RhamnecBy 



586 



615 



583 
582 



a, With stipules. 

Carpels numerous 
Carpels solitary 
/3, Without stipules. 

Vegetation succulent 
Vegetation not succulent 
by Carpels completely united, 
a, ' Ovary superior. 

Stamens opposite the petals 
Stamens alternate with the petals, Celastrinece^ 
3, Ovary inferior. 

Ovary 1 -celled €hro9stdaricBy 613 

Ovary 2-celled Umbelli/erce, 61? 

Ovary 4-ceUed Onctgrariaceos^ 599 

B.* Petals cohering into a tube, to a greater 
or less extent, 
a, Ovary inferior, 
a, Ovary 1 -celled. 

Seeds numerous, placentae 

parietal OucurbifacesPy 606 

Seeds single . . . . CompositoBy 629 

jS, Ovary 2 or more-celled. 
Leaves opposite. 

With stipules . . . . Caprifoliacece^ 6*A 

Without stipules . . Rubiacece^ 624 

Leaves alternate . . . • CampantdactfR^^ 

by Ovary superior EriHfiece^ 640 



* This division, with the exception of Cucurbitaceaa, is placed bj 
maii^ Botauista who adopt De Candolle's system, in the next ebsS', 
With the exception of the last order, EricinesB, which is eaaUj distin 
guished trom all others^ by the mode of opening of its anthers, the^ aro 
at once known from the Monopetalous orders of the next snb^laM by^ 
their inferior ovarium. 
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SuB-oLAss III. COROLLIFLORiE. 

644. The members of this diyision are easily distinguished 
from the foregoing, by attention to the following particulars. The 
calyx and cor611a*are each formed in one piece, — that is, the sepals 
and petals are adherent at their edges ; but they are quite distinct 
firom each other, and from the ovarium, which is consequently 
always superior (save in a few exceptions). The stamens are ad- 
herent to the base of the corolla, and, as it were, inserted into it. 
The only one of the foregoing orders to which these characters 
apply, is the Heath tribe, which connects the precedii^ sub-class 
with this one, serving as an illustration of the general principle 
formerly mentioned, — ^that, in any Natural arrangement, such links 
must occur, the true place of which may be doubtful. 

645. The first order in this sub-class, although of small im- 
portance, may yet be briefly noticed, because every one is familiar 
with some species of it, which will serve as an illustration of the 
general structure of the group. This is the order Paimulagkb, or 
Primrose tribe, the flowers of which are easily described. The 
Caljrx is formed of one piece, cleft into 4 or 5 teeth, however, at 
the edges, indicating that it is composed of 4 or 5 adherent sepals ; 
and a division of the same sort presents itself in the corolla, 
which has generally a rather long tube. On drawing away the 
latter, in the common Primrose, Cowslip, or Polyanthus, the 
stamens will come away with it ; and on counting them, it will be 
found that they are equal in number to the divisions of the corolla, 
but are opposite to it, indicating that there is a whorl deficient. 
This whorl is distinguishable in the genus Samdus^ or Water 
Pimpernel (§ 465). The ovarium consists of but one oeU, the 
placenta being central, and the partitions not being developed ; it 
contains a large number of ovules. The style and stigma* are 
single. 

646. The great uniformity of these characters occasions the 
largest part of the order to be included in the Linnsdan class and 
order Pentandria Monogynia ; and here we meet with several 
genera well known in Britain. Besides the Primrose, Cowslip, 
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Oxlip, and Poljanthug, — which may all grow from the same root, 
or be raised from the seeds of the same flower, thus showing that 
the J are altered forms of the same species, — there is the AnagoJlk 
or Pimpernel, commonly termed the Poor-man's weaiher-^asa, 
from its property of closing on the approach of a storm, — ^the 
Lysimachia, or Loose-strife, inhabitmg moist places, — and the 
Cyclamen^ or Sow-bread, so named because its tuberous roots> 
notwithstanding their yery acrid character, are eagerly deyoured 
by swine. This last plant is abundant in Sicily, and is the chiei 
food of the wild-boars of the island. The group is extensivdj 
diffused oyer the globe, but is more abundant in northern and in 
mountainous countries ; it is only cultiyated for ornament, as it 
does not possess any properties which make it otherwise useful to 
man. It is interesting to remark that the genus Samolus, haying 
the perianth adherent to the oyary, which is consequently inferior^ 
is an aberrant form (§ 503) of the order, which leads us back into 
the preceding group. The difference is considered one of such 
importance, that, if it were presented by a greater number of 
Plants (of the Samolus only two species are known) they would 
be formed into a separate order. 

647. The next order to be mentioned is one of more direct 
utility to man ; this is the order Oleacea or Olive tribe, of which 
many species inhabit England, although it is found most abnn- 
dantly in the South of Europe. Instead of being humble and in- 
significant plants, the members of this order are always either 
trees or shrubs, and sometimes attain considerable size and beaotj ; 
such are the Ash and the Lilac. One of the most common of the 
British species is the Priyet, the fructiffcation of which may be 
taken as an illustration of that of the order. The calyx is a four- 
toothed cup ; and the corolla is formed of the same number of 
petals, adherent at their lower part into a tube, within which are 
two stamens. The existence of only two stamens within a r^cdar 
monopetalous corolla is a character which is nearly peculiar to 
this order, being shared with it only by the Jasmine tribe. The 
oyary contains two cells; and from the top of each hang down 
two oyules. The style is single, and is terminated by a two-lobed 
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stigma. The oyaiy changes in ripening into a small round suc- 
culent fruit or beny, containing but one seed, the others not haying 
been deyeloped. These are the general characters of the Olive 
tribe ; but there are some remarkable exceptions. The Ash, for 
example, is placed in this tribe, although it is destitute of corolla; 
and although this character would, if^taken alone, cause a place to 
be assigned to it in the next sub-class, rather than in this, jet 
wben it is remembered that the natural system is founded, not 
upon one or two characters only, but upon general conformity, it 
will be seen that the proper place of the Ash is in this order, since 
it agrees with the Ohve in every important particular, except the 
absence of the corolla. A curious circumstance, which imequi- 
Yocally proves their near relationship, is that the Ash and the Olive 
will graft very well together 

648. The most important species of this order is undoubtedly 
the Olive, the extensive cultivation of which in warm countries, 
on account of the oil yielded by its fruit, has been already noticed. 
The wood of the Olive is beautifblly veined and takes a high 
polish ; and having also an agreeable smell, it is much esteemed 
for ornamental work. The Ash is one of the most valuable of 
trees, both on account of the number of useful purposes to which 
its wood is applied, and because it agrees with a greater variety of 
soil and situation than any other tree producing equally good 
timber. It differs too, firom most other trees in this, — ^that its 
value is increased radier than diminished by the rapidity of its 
growth. The wood of the Ash is chiefly distinguished by its 
elasticity ; so that, although much less tough than that of the 
Oak, and more easily split, it is not so readily broken by a cross 
strain. It is therefore of great use for agricultural and other 
implements, nothing being equal to it for poles, ladders, long 
handles, and other purposes, in which strength and elasticity are 
required in combination with lightness. The Ash seldom attains 
any great size as a forest tree ; and it is not of consequence that 
it should, as tiie wood of moderately-old trees is the most service- 
able. It is one of the most elegant, however, of forest-trees ; beiiig 
peculiarly distinguished by its lightness and gracefulness of aspect. 
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Allied to the AaIi, bat poaiefwmg a corolla, is the Manna-ash, 
whidi (in common with other species) yields that peculiar exuda- 
tion, conasting of sugar mixed up with a puigatiye principle, 
known in medicine under the name of Manna. This is brought 
to Kngland chiefly from the South of Italy ; and it is principally 
employed as an aperi^it for childien, who are attracted by its 
sweet taste. The leares of« the common Ash are said to haye 
similar properties; and its baric, which is bitter, has been sub- 
stituted for Cinchona bark in feyos. A remarkable &ct respecting 
the Ash, which seems to show that the secretions of its leaves 
are injurious to other plants, is, that its drip^ — that is, the ram 
that drops from its branches, — renders the ground unproductiye 
around it 

649. Nearly allied to the Oliye tribe is the small*' order 
Jasminea or Jessamine tribe, a group of el^ant and fragrant 
trailing shrubs, which differs but little from the preceding order. 
The diyisions of the corolla are fiye instead of four; and the 
petals are imbricated, or fold over each other, before expanding, 
instead of haying their edges in contact as in Oleacese. Moreoyer, 
the seeds rise up from the bottom of the oyarium, instead of 
hanging down from its summit. The Jasmines are most abundant, 
and attain their greatest fragrancy, in tropical climates; the 
Bpecies which is cultivated in this country is not a native of Britain, 
bat is imported from the south of Europe. 

650. The Order to be next adverted to is that of GENTiAKEiB, 
tbe Gentian tribe, which is distinguished by the vividness of the 
ix>lours of its flowers, and the extreme neatness of the aspect of 
the foliage. This tribe may be known from all other Monope- 
talous Ekogens, by the structure of its leaves, which are opposite 
eacb other on the stem, and have two, four, or more stroi^ veins^ 
parallel yrifh the midrib. The Gentians have a regular corolla, 
formed, like the calyx, by the partial union of five divisions ; it 
has somewhat of tbe jdailed appearance, which is observed in the 
Convolvulaces. The stamens aro four or five in number; the 
ovary is two-celled, vrith a large number oCi-seeds in each ; flie 
style is single, but the stigma is two4obed. The fruit rip^is into 
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a dry capsule with two valves. The trihe is not a very extensive 
one ; and the principal part of it is met with in Soath America. 
There are some hardy species, which ahound over the milder and 
more elevated districts of Southern Europe and Asia; covering 
the sides of hills with blossoms of such intense brilliancy, that the 
eye can scarcely rest upon them. Several genera of this order are 
common in Britain ; the chief are the Gentian, and the Centaury. 
The whole order is characterized by the presence of a very bitter 
principle, which exists in the leaves, flowers, bark and Foots ; this 
is much valued in medicine as a tonic. «^ 

651. Another well-known order, chiefly important on account 
of the valuable medicinal products which it yields, is that of Con- 
VOLVULACEJE, the Convolvulus or Bindweed tribe. The species 
with which we are familiar in this country are for the most part 
trailing plants, depending for support upon others; but between 
the tropics, where the order especially aboimds, we find it con- 
taining also standard shrubs and even trees. The caljrx and 
corolla in this order each consist of five divisions; the sepals 
usually overlie each other so completely, however, that only the 
two outer ones can be distinguished. Very commonly the petals 
are so completely adherent, that they do not separate even at their 
extremities; this we notice in the common Bindweed of our hedges. 
This order is remarkable for the curious plaiting into which the 
corolla folds when it closes. In most species ^it opens and closes 
under the influence either of light or of darkness, — some opening 
only in the day, and others only at night; and there is one 
curious species, in which the flowers are so sensitive as to con- 
tract beneath the touch, like the leaves of the Sensitive plant. 
The stamens are five in number, and are opposite to the sepals of 
the calyx. The ovarium usually contains three or four cells, in 
each of which there are but one or two ovules ; the style is single, 
but divides into two long stigmas. The fruit is a capsule, opening 
by valves equal in number to the divisions of the ovarium. The 
form of the embryo is curious, and serves to distinguish this order 
from others that are nearly allied to it in the preceding characters ; 
it is doubled up in a remarkable manner, as if there were not 
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room within the seed for it to grow ; and the cotyledons ate 
small and shrivelled, heing occasionally altogether absent. The 
greater number of species may also be distinguished from olher 
monopetalons plants, by their milky juices ; but this character 
is less apparent in the annual species of temperate climates, 
which seem as if they had not time to elaborate them, than m 
those which increase from year to year, and form woody roots 
and stems. 

652. It is among these last, that the peculiar characters of the 
order chiefly manifest themselves. They form an acrid resinous 
matter, possessing active purgative properties. This is espedallj 
abundant in the roots and rhizomas ; and is obtsdned from several 
species for medicinal purposes. The resinous extract known as 
Scammony is the milky juice, obtained from a species that groura 
in the countries bordering on the Levant, and hardened by ex- 
posure to the air. The high price of this drug partly depends 
upon the heavy duty to which it is subjected; and it is one 
extremely liable to adulteration. The drug known as Jalap is 
the powdered root of an American species, from which also a re- 
sinous extract might be obtained ; but the active principle exists 
so largely in the roots, that there is no necessity for thus con- 
centrating it. When administered in proper doses, it is a safe as 
well as active medicine ; it is also a very cheap one ; and a very 
large quantity of it is accordingly consumed in this country, — 
between 2 and 300,000 lbs being annually imported, chiefly fix>m 
Vera Cruz. The common Bindweed of this country has similar 
properties in a less degree. There are some species of Convolvulus, 
however, which form a large fleshy root ; and the resin contained 
in this exists in such small proportion to the starch, that it forms 
a harmless and nutritious article of food. These roots are known 
in tropical countries (in some of which they are much employed) 
under the name of Sweet Potatoes, . The leaves and young shoots 
of these may also be eaten as pot-herbs. 

653. This order includes a curious parasitic group, thai of the 
various species of Cuscuta or Dodder, whose .general habits have 
been already described (§ 344). The Dodder may be frequently 
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seen on the stems of Heath, Furze, or Nettles, in the form of a 
cluster of stout reddish cordsj which are so entwined together, that 
they might he almost taken for a knot of young snakes. The only 
vestiges of leaves consist of a few stunted scales ; and it is curious 
that the cotyledons also are nearly undiscorerahle, — a character 
that shows the alliance of this group to the Oonyolyulus trihe, 
with which it is said also to agree, in the possession of purgative 
properties. 

654. ^ The next order we shall notice is also a large one, chiefly, 
consisdng, however, of humhle plants; hut these attract attention 
fix>m their aromatic character, which occasions many of them to 
he cultivated hy man for various purposes, and also from their 
great ahundance, especially in the northern temperate regions. 
The order now alluded to is that of Labiatje, or Lahiate plants, 
80 named from the peculiar form of the corolla, which seems to 
have a pair of lips ; we may designate it as the Mint trihe, from 
some of its hest-known species. In all the preceding orders of 
this suh-class, hoth calyx and corolla have heen regular ; that is, 
their parts are equal, or nearly so. In the LahiataB, however, this 
is not the case. . The calyx is a little cup, with five teeth at its 
edge, wluch are sometimes equal ; hut in general it is divided hy 
a deeper cleft, into two unequal lips, of which one has three teeth 
and the other two. The corolla is tuhular at the hase, hut is 
divided ahove into two unequal lips, of which the upper one is 
narrow imd concave, whilst the lower one is hroad and convex ; 
the upper consists of two adherent petals, and the lower one of 
three, of which the central one is usually the hroadest. There 
can he no difficulty in recognizing a labiate corolla from this 
description ; hut the plants helonging to the order may he even 
more readily distinguished hy their stamens. These are four in 
•nomher, lying within the tuhe of the corolla ^ and two are longer 
than the rest ; so that their character is, in the LinnsBan language, 
DidynamotUy and the whole group corresponds with the first 
Older of the Linnssan class Didynamia. In some instances, 
however, only two stamens are present. The anthers aire peculiar 
in the great separation of the lobes, which touch each other only 
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at their points; in the Sage, only a single lobe is developed 
(§ 432). The ovarium externally presents four divisions, firom 
which it might be supposed to consist of four carpels ; in reality, 
however, there are only two cells, each of which contains two 
ovules ; and these four seeds, being large, give the form to the 
seed-vessel which encloses them. The style is single, but ckft at 
the top, where it carries two stigmas. When the fruit ripens, the 
seed-vessel splits into four portions, each closely enveloping a 
seed, so as to form a sort of grain or nut like that of the Eanun- 
culacesB or Umbelliferad ; and the four are concealed in the bottom 
ot the calyx, which does not fall off with the rest of the flowers. 
As the seeds, in consequence of the close adhesion to them of the 
walls of the carpel, do not seem to have a distinct envelope, they are 
frequently said (though erroneously) to be naked ; and hence this 
group is placed in the Linnsean order Gymnospermitiy with which 
it exactly corresponds. In the structure of the ovarium, the 
Labiatse much resemble the Borate tribe, an order to which 
belong several British plants of great beauty, such as the Forget- 
me-not, the Viper's Bugloss, &c ; but the former are readily known 
by their square stems, opposite leaves, irregular corolla, and 
aromatic properties. 

655. The Labiata? principally inhabit, dry situatioiis in tem- 
perate climates ; they constitute about one-twenty-fifkh of the 
Flowering Plants of France and Germany ; and diminish in their 
proportional number as we pass towards warmer or colder climes. 
None of them are poisonous or even injurious ; but their strongly 
aromatic character prevents them from being used as staple 
articles of food, though many of them, such as the Mints, Sage, 
Thyme, Rosemary, Balm, &c. are employed to give flavour to 
various dishes, or are valued for their medicinal properties. The 
aromatic principle is an essential oil, which is found in numerous 
receptacles in the leaves and stalks, and which contaioa a laz]6;e 
quantity of camphor. 

656. The next order is also an exten ive one, and it is of 
much greater direct importance to man, supplying him with one 
of his staple articles of food, and with some of his most valuable 
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tdicines, ns well as with other products in most extcnsiTe use ; 

1 all this, whiUt one of the most poisonous tiibes in the 
whole vegetable king- 
dom. This is the order 
SoLANEX, or Nightthade 
trihe, of which the com- 
mon Deadly Nightshade 
will serve as a character- 
istic example. We here 
return to flowers whose 
structure is ref^lar or 
nearly so. The caljx 
presents fireequalteetb; 
the monopetalonscarolla 
has five equal divisions; 
there are'£Te equal sta- 
mens ; and the ovarium 
has two cells, in each of 
which is a number of 

'iyi.Vi\.Kta.mi\\'jiAtTapaDtilai/miia,raT>e»A\j ovules. In all these cha- 

;UWl.aJc, with bu<U, flow™, «nd frail. ^,g^ jj,^^ -^ ^^j^j^g 

to mark the distinction 
of this order from the 
Oestianese, in which the 
structure of the flower 
is almost exactly similar. 
In the IJnnEean classifi- 
cation, however, they are 
distinguished by this, — 
that the style is alto- 
gether nngle in the So- 
lanete, so that the genera 
A, beloo^ng to it are placed 
"* °" in the order Monagynia 
E, «alyi, with ovurium cut actosa. C, piBtll, ... , t,„.^ , „„«, , 
htorigln\.rcalyx,i,originofcon,)l«, -.ovt^ of the classPjmTANDRiA, 
n, d, itjie, and t, rtigma. whilst many of those of 
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the order Gentianese, in which the style is cleft at the top, 
belong to the order Digynia of the same class. A more important 
and constant distinction, however, may be drawn from the arrange- 
ment of the leaves, which are opposite in the Gentian tribe, and 
ctUemate in the Nightshade tribe. It is weU, on account of the 
poisonous properties of this tribe, to remember its distinguishing 
characters ; and the following definition comprehends all that is 
necessary to distinguish this order from every other ^-the flower 
is monopetalous and regular, the ovary superior with two cells ; 
and the leaves alternate. The fruit condsts of a capsule, which is 
very conmionly swollen into a fleshy berry. 

657* The native British plants contained in this order are the 
Bitter-sweet, whose red and tempting berries are a dangerous 
decoy to children, the Deadly Nightshade, Henbane, and Thom- 
Apple. They are all distinguished by their narcotic properties, 
which render them serviceable in medicine when skilfrdly admi- 
nistered ; but they have also a considerable degree of acridity, and 
often operate as violent irritants, when taken in an* overdose or 
accidently eaten. The order is widely spread over the globe, 
however ; and some species of it are found in almost all countries 
except the polar regions. A large proportion are natives of 
tropical countries ; and among these are several which are*most 
employed by man. The first to be mentioned, because the one 
in most general use, is the Nicoiiana^ the leaves of several species 
of which constitute Tobacco ; this was used in Persia, in which 
country it grows, long before the discovery of America ; but it is 
from that continent, and from the West Indian islands, that 
Europe now"derives its chief supply. Two species only are in 
sufficient repute to make their cultivation desirable ; and these 
must be' very extensively grown, to supply the enormous demand 
that now exists for what was once considered a noxious weed. 
The practice of smoking tobacco was introduced into England by 
Sir Walter Raleigh, and. the settlers who returned from Virginia, 
about the year 1586. The use of tobacco, like that of coffee, 
encountered much opposition. Laws were made against its 
importation, and severe penalties were ordered against the employ- 
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ment of it. Book after book was written to deter the public from 
its use ; but, as in the case of other forbidden gratifications, the 
more attempts were made to prevent it, the greater was the use 
made of it. Even King James I. of England wrote a book against 
it, bearing the name of the '' Counterblaste." In this, the habit 
of smoking isccxecrated as barbarous, being derived from, savages, 
and as in itself filthy ; and the Royal Author not only condemned 
it as injurious to the health, but as absolutely poisonous. He gives 
the following ridiculous account of the appearances found in the 
bodies of inveterate smokers, as sober truth. '' Surely smoke 
becomes a kitchen farre better than a dining chamber ; and yet it 
makes a kitchen oftentimes in the inward parts of men, soyling 
and infecting them with an unctuous and oyly kind of soote, as 
hath been found in some great tobacco-takers, that after death 
were opened.** He concludes with styling it ^' a custom loathsome 
to the eye, hateful to the nose, harmftill to the braine, dangerous 
to the lungs, and in the black stinking fume thereof nearest resem- 
bling the horrible Stygian smoke of the pit that is bottomless." 
Notwithstanding such opposition, smoking, together with the use 
of snuff, has spread not only through civilized but among savage 
nations; and there is now probably no single product of the 
vegetable kingdom which is so extensively employed. 

658. That excessive smoking is injurious, like excessive indul- 
gence of any other kind, there can be no doubt ; that the more 
moderate practice of it injures the health of many persons, who 
would be very unmUing to gi^e it up, is equally certain ; but, in 
r^ard to the deleterious^effects of the use of it, there is less to be 
said than against the habitual employment of fermented liquors ; 
and the discontinuance of the practice might be rather urged on 
the ground of cleanliness and economy, than upon such arguments. 
We quite agfee with King James that "smoke becomes a kitchen"; 
and in regard to snuff-taking we are of the opinion of the bar- 
rister, who is said to have thus replied to a ftiend who offered him 
a pinch, — " Sir, if the Almighty had intended ray nostrils for a 
dust-hole, he would not have turned them upside-down." We 

would seriously urge, upon our younger readers especially, the 
12 
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desirableness of not being drawn bj example or ridicule, into a 
custom which has nothing really to recommend it, and which will 
often prevent them, by the expense and time it involyes, from 
doing what they might for the improvement of their minds. 
Some idea of the amount of money expended upon this indulgence 
may be formed from the fact, that about 25 million pounds are 
annually imported for use in this country, of which the dut^ 
alone is about three millions and a half sterling ; and as the duty is 
extremely high in proportion to its value (being 3s per pound for 
all kinds, whilst the cost of the inferior sorts is bat about 2id, 
and of the best 6^, before paying it), smuggling is carried on to 
a greater extent than in almost any other ' article. It has 
been reckoned that one-fourth of the tobacco consumed in 
Great Britain, and three-fourths of that used in Ireland, is 
smuggled. 

659. In striking contrast with the Tobacco-plant, we have 
now to speak of another species of this order, the Potatoe^ which 
might be thought to bely what has been said of the general 
properties of the group ; this apparent exception to the general 
rule has been already explained ( § 479). It is well known that 
the leaves, stems, and fruit, contain the narcotic principle, though 
in a less degree than those of many other species ; and the juice 
which may be pressed from the uncooked potatoe itself is also 
unwholesome. Although the cultivated varieties of this plaot 
are now so numerous, it is difficult to discover it with certainty in 
the wild state. It was first brought into Europe by the Spaniards, 
from the neighbourhood of Quito, in the early part of the 16th 
century ; but it was not introduced into England until 1586, when 
it was brought by Sir Walter Raleigh from Virginia. It is 
said that he distributed a number of tubers in Ireland, where thej 
were planted and throve exceedingly well ; and that they were 
subsequently introduced into England from the Sister island. It 
is a Temarkable fact in the history of this plant, that the colony 
of Virginia was some years afterwards saved from famine, by a 
large supply conveyed across the Atlantic from the very country, 
to which they had so short a time before been sent. The Potatoe 
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was not brought into general cultivation in this country, until the 
beginning of the eighteenth century ; and it was near the close of 
it, before much attention was paid to the yarieties of this plant, or 
before it was planted over a large extent of ground. It has this 
great adyantage oyer most other vegetables which are standard 
articles of food; — that it can not only be cultivated in places 
where no others can be profitably grown, but that it can be culti- 
▼ated there at a small expense, and is less likely to be affected by 
unfavourable states of the weather, than are most other crops. 

660. The last order of this group which will be here noticed, 
is that of ScROPHULARiNEiB, which may be explained as the 
Foocghve or Snapdragon tribe, — ^these being two of the species 
best known, and at the same time most characteristic of it. This 
order is remarkable, like the Labiatas, for the irregularity in the 
form of its flowers, which is even carried ( in many species ) much 
further than it ever is in that group ; but it is strikingly different 
from it in properties ; for instead of being harmless and agreeable 
to the taste, many of the plants belonging to it are, like the Sola- 
nese» virqlent poisons, having strong acrid and narcotic properties, 
and all are suspicious. Instead of being, however, like a great 
part of the SolanesB, of a dark and lurid aspect, which might 
almost lead us to suspect their injurious character, the plants of 
the Foxglove tribe are for the most part handsome, often possess- 
ing very brilliantly-coloured flowers. This order could not be 
readily distinguished from the Labiatae by anything in the struc- 
ture of its calyx, corolla, or stamens, which last are ( as in the 
Labiatae ) didt/namous; but they are at once known by the structure 
of the seed-yessel, which does not present externally a division 
into four lobes, but only into two; each of the two ceUs encloses 
a large number of ovules, instead of containing only two ; and in 
ripening, the seed-vessel forms a distinct capsule with two valves. 
By this last character alone, this group is separated from the 
Labiat89 in the LinnsBan arrangement, being placed in the second 
order, Angiospermiay the name of which refers to the enclosure of 
the seeds in a capsule, contrasted with their supposed nakedness 
in the preceding one. This LinnaBan order also includes the 
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OROBANCHBiB, OF Broom-'rape tribe, which is nearly allied to tiie 
Scrophularinece, differing from it chiefly in the absence of leayes, 
and in its parasitic habits, which resemble those of the Dodder. 

66L The common Foxglove (Digitalis purpurea) is one of 
the most handsome of the natiye British species of ScrophularmeaB. 
Its corolla somewhat resembles the finger of a glove ( whence its 
name is derived ) and is of a crimson hue, its throat or entrance 
being spotted with rich purple ; its border is divided obliquely into 
five very short segments, of which the two upper are the smaller. 
In the Snap^ragon^ the lower lip projects inwards in such a 
manner as to press against the upper, so that the entrance to the 
tube is quite closed ; on pressing the flower sideways, however, 
the two lips separate, as if the mouth were opening. In the 
Calceolaria^ or slipper-shaped flower, of which an immense num- 
ber of varieties are now in cultivation in this country ( § 454 ), 
the lower Hp is blown out ( as it were ) into the likeness of a 
clumsy slipper. In the Scrophidaria (Figwort), on the other 
hand, the corolla is globular, with a very large upper and small 
under lip. It is curious to observe the tendency to a return to 
the regular form, which some of these plants occasionally exhibit 
Thus, a monstrous form of the Snapdragon is not uncommon, in 
which the flower b circular, every petal having the same form, 
and each having the spur or downward prdiongation which is 
usually possessed by one alone ; and five stamens of equal length 
being developed. An exception to the general character of the 
order, is presented by the common Speedwell, in which there are 
only two stamens; and also by many foreign species. 

662. The plants of this order are found abundantly in all 
parts of. the world, from the coldest regions in which the vege- 
tation of Flowering-plants takes place, to the hottest places mGm 
the tropics. One species is found in Melville Island, which seems 
too cold a situation for the Labiatae ; and several ornament the 
sterile shores of Terra del Fuego. They are mostly acrid and 
bitter ; and the leaves and roots of many species act as purgatiTes 
and even emetics. These qualities are united in the FoxgloTe 
(which approaches in many of its character to the SolanesB) 



SUB-CLASS III. COROLLIFLOILfi. 46$ 

with a remarkable power of depressing the nervous system, and 
of diminishing the action of the heart; and, when cautiously 
administered, this is a medicine of great value. 

663. The following table will enable the student to distinguish 
such of the orders of this sub-class, as he is likely to meet with 
among British Plants. Here, as elsewhere, it is to be remarked^ 
that such tabular arrangements, being founded upon such single 
characters only as are easily recognized, do not at all represent 
the real affinities or relationships between the orders. 

Sub-class III. COROLLIFLOILE. 

Monopetalous Exogens, having a superior ovary, and the stamens 
inserted on the corolla. 

A. Flowers regular, stamens of equal length. 

a, Ovary 4-lobed externally . . Borc^inece, 654 

3, Ovary undivided, 
a, Carpels 4 or 5. 

Stamens' opposite petals, Primttlacece, 645 

Stamens alternating with petals, Convolvidaceoe^ 651 
jS, Carpels only 2 

Stamens 2 Oleacece^ 647 

Stamens 4 or more. 
Calyx imbricated . . Convolvulacece * 

Calyx in a perfect whorl. 

Leaves opposite . . Gentiarieoe^ 650 
Leaves alternate . . ScHanecey &jQ 

B. Flowers irregular, stamens usually tetra- 

djmamous. 

a. Ovary 4-lobed externally • • Ldbiatoe^ 654 

by Ovary undivided, a two-celled capsule. 

a. Stems leafy, not parasitic . . Scrophtdarinecefi&^ 
fiy Stems leafless, habits parasitic. OrobanckecBy 660 



* This order is repeated here, because several of its species, as the 
Dodders, have less than four carpels developed in the ovary. 
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664. In this sab-«lass, the perianth never consists of more than a 
nngle whorl, which may be considered in the light of a caljx or of 
a corolla. In many instances there is no vestige of either one or 
the other, and the fructification is reduced to its simplest possible 
condition. It is interesting to remark that, although this group 
does not contain nearly so many species distinguished for their 
peculiar properties, as do the former ones, yet it includes a large 
proportion of those whose stems furnish us mth valuable timber, 
<— for example, the Oak, Elm, and Fir tribes ; so that it would 
seem, as if the suppression of some of the organs of fructification, 
by which the race is multiplied, were favourable to the develop- 
ment of the individual structure. The first two orders to be noticed 
are of no great importance in themselves ; but, as they contain 
several British species, it is desirable not to pass them by. 

665. The order CHENOPODKiB, or Goose/ooi tribe, has a perianth 
composed of five adherent portions, in the base of which, and 
opposite to the segments, are inserted five stamens. The ovarium 
is superior and one-celled ; it contains but a single ovule, which 
is attached to the base of the cavity. The style may be single, or 
several may be present. The plants of this order inhabit waste 
places in all parts of the world, abounding mostly in the northern 
parts of Europe and Asia; they are mostly considered rank 
weeds ; but some of them have been rendered by cultivation very 
serviceable to man. The common Goosefoot^ which may be con- 
sidered as a type of the order, is so named from the peculiar 
form of the leaves. Some foreign species of it are used medicin- 
ally in the councries where they grow. The most important 
products of this order, however, are not of a medicinal, but of a 
nutritious character. Of several species, such as Spiimge, the 
leaves and steins are used as potherbs; of others, such as Beet, 
the root becomes very fleshy under cultivation, and affords a large 
quantity of wholesome aliment. One species of Beet is cultivated in 
England under the name of mangel wurzely or root of scarcity, to 
furnish winter food for cattle ; it is often a very profitable crop, the 
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loots growing to the weight of 20, 30, or eren 60 fts ; and it does not 
exhaust the soil. Another species or variety of Beet is extensively 
cultivated in France, on account of the sugar which it yields ; this 
product is not so good as that made from the cane, nor can it he 
raised so cheaply ; nevertheless the nation is ohliged to employ it, 
on account of the heavy duty which is placed upon the sugar of 
the West Indies, Brazil, &c. Another plant, which was at one 
time of much importance, is the Salsola soda^ which, when grown 
near the sea shore, contains a large quantity of the alkali Soda ; 
and this was ohtained from it hy hurning. Soda is now more 
abundantly procured, however, hy other processes. Another 
British genus, the Salicornia or Glass wort, was of similar utility ; 
this is remarkahle for having hut a single stamen. The genus 
Atriplex^ or Orache, deserves mention on account of its being 
polygamous^ that is, bearing complete, as well as incomplete 
flowers on the same plant. The complete and stamineous flowers 
have a 5-parted caljrx ; whilst the calyx of the pistilline flowers is 
formed of two valves only. 

666. The next order to be mentioned is that of Polygone^ 
or the Buck-wheat tribe, which, like the last, contains many of the 
most common weeds that overrun waste places in every latitude, 
together with several important plants. The characters of this 
order are easily recognized. The perianth is composed of from 3 
to 6 pieces, adherent at the base, and folded over each other,— ^ 
sometimes to such a degree as to give the appearance of a double 
whorl. The stamens are usually few in number, and are inserted 
in the bottom of the csXjk, The ovarium is superior, with a 
single erect ovule in its cavity ; and has either several styles, or 
a single style with many stigmas. In these respects, the Polygo- 
neae do not present any marked difference from the ChenopodesB ; 
but they may be^distinguished by this important character, — that, 
whilst the latter arc destitute of stipules, the former have them 
very large, and cohering round the stem so as to enclose the leaf - 
buds, before they expand, in the manner of a boot ; this is well 
seen in the common garden Rhubarb. The seed usually contains 
a considerable quantity of mealy albumen, which is increased by 
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cultivation to such a degree, as to make it in some species worth 
raising, especially as these plants will usually grow on the poorest 
soils. The juices of these plants, howerer, are astringent and 
sometimes pui^tire, occasionally also possessing acidity. Bat in 
general these properties are diffused in mo large amount through 
their suhstance ; so as not to he easily arailahle. The chief 
medicinal product afforded hy this order, is Rhuharh, which is the 
root or rhizoma of one or more species of Rkeum^ and is best 
ohtained from warm countries, though it has heen produced in 
Britain. The garden Rhuharb of this country corresponds with 
the common Sorrel and Dock, which also belong to this order, in 
the acidity of its leaves and leaf-stalks, on account of which it is 
cultivated. The Polygonum bistorta^ or Bistort, so named on 
account of the twice-twisted form of its roots, is one of the most 
powerful of vegetable astringents ; and the roots abound in starchy 
matter, which, when the tan has been separated, may be used as 
food. The Polygonum fagopyrum^ or Buck-wheat, should more 
properly be called Beech-wheat ; since it derives both its scientific 
and its common name from the resemblance between its seeds 
and beech-mast. In China and many parts of the East, it 
has long been cultivated as a bread-corn, and it was introduced 
into Europe by the Crusaders ; it is not grown to nearly the same 
extent in this country as on the Continent. 

667. The next order, Laurine^, or Laurel tribe, is almost 
entirely confined to tropical climates ; and is chiefly interesting <m 
account of the number of valuable products which it yields. The 
Common Bay is the most northern species ; and this does not 
naturally grow in countries more temperate than those of the 
south of Europe. The order is easily known from those allied to 
it, by the mode of bursting of the anthers, which open by valves 
in the same manner as the Berberry (Fig. • 46, § 432). The 
perianth consists of 6 portions, arranged in an imbricated maimer; 
at the base of these are attached the stamens, which are either 
6 or 12 in number. The ovarium is one-celled, containing a 
single pendulous ovule ; and it is surmoimted by a single fltyle. 
This order contains, with many shrubby species, some which rank as 
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large trees ; one genus, howerer, di^Pers from the rest in being 
leafless and parasitic ; and it is remarkable that this is the only 
plant of the order which is a native of Africa. The Bay laurel 
was formerly in repute as a medicine ; but it seems to hare 'been 
yet more esteemed among the ancients, since wreaths formed of it 
were awarded as victorious crowns, to those who had distinguished 
themselves by their courage in war, or by their superiority in 
learning. It is curious that the present university degree of 
Bachelor (of Medicine, Arts, &c.) should take its origin in this 
circumstance; the term Bachelor, is merely a corruption of 
the word Baccalaureate, which means laurel-berried; the latter 
part of the word being also the distinction of the Poet who is 
appointed to make verses, on stated occasions, in honour of the 
sovereigns of Britain. The Laurineas are all aromatic plants, 
containing in their leaves, bark, &c., a powerful essential oil, 
which gives them a strong and pleasant odour, and a warm and 
pleasant taste. The most valuable products of this order are 
Cinnamon and Camphor. The former is the bark of the younger 
twigs of several species of Laurel, which grow best in the islands 
of the Asiatic Archipelago. Cassia bark is inferior to Cinnamon 
in strength of flavour, but is often passed off for it. Sassafras is 
another aromatic product of this order ; it is brought from South 
America. Camphor may be obtained from nearly every species of 
the tribe in greater or less proportion ; but it is now found to be 
more abundantly yielded by trees of other kinds. The Alligator-pear 
of the West Indies (the first name of which is a corruption of the 
original name Avocado) is the fruit of a species of Laurel ; it is 
much esteemed for its rich and agreeable flavour, and seems to be 
relished not only by man, but by many kinds of animals. 

668. Several of the LaurinesB are dioecious ; and this is con- 
stantly the case with the Nutmeg tribe, which is nearly allied to 
them ; in these, neither the stamineous nor the pistilline flowers 
contain a trace of the deficient organs. The nutmeg is the single 
seed contained within the ovarium, which, in ripening, forms a 
fleshy fruit (not unlike the Apricot in appearance) that bursts into 
two halves, displaying the seeds in its centre. The nutmeg is 
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partlj enreloped in a coTering to wliich there is nothing analogous 
in most tribes of plants ; this is called the ariUus ; and it is knoTm 
as mact. The mace lies between the fleshy fruit and the con- 
tained seed ; it does not fbnn a complete corering, having many 
laige apertures, throngh which the dark seed appears. It is, when 
fresh, of a bright scarlet colour ; bnt this changes in drying to a 
doll yellowish brown.* The Nntm^ was originally grown only in 
a small gronp of islands in the Easttai Archipelago, termed the 
Banda or Spice islands, of which the Dutch early obtained 
possession. That nation desired to secure to themselres the 
trade in this yaluable spice ; and they endearoured so to regulate 
the quantity produced, that the price of it should be always kept 
up io a high standard. Sometimes they cut down trees ; and in 
other instances, when the crop was too abundant, they eren de- 
stroyed immense quantities of the spice. They more than once, 
howeyer, suffered deariy for their ayarice ; the nutm^ trees of 
Banda haying been nearly destroyed by the hurricanes and earth- 
quakes, which spared other islands. The nutm^ has now been for 
some time cultiyated by the English in Sumatra, and also in the 
West Indies. Although the quantity produced in the last-named 
islands has hitherto been yery smalL there can be little doubt 
that, if the trees receiyed greater attention, it might be much m- 
creased ; but the attention of the planters is unfortunately so much 
fixed upon a few objects, — such as Sugar, Coffee, Cocoa, and 
Cotton, which yield an immediate return, that they are apt to 
neglect what might ultimately be more profitable, especially if it 
do not succeed on a first trial. The quantity of nutmegs im- 
ported into Britain in 1839 was about 280,000 lbs ; but of this 
not quite half was kept for use in this country. Seyeral species 
of this order bear aromatic firuits ; but they are all much inferior 
to the true nutmeg. 



* When it is desired to preserve the nutmeg and mace as a curiosity, 
the best way to prevent the loss of the' beautiful colour of the latter, is 
to kcq> the fruit in a thick symp, made from the best white sugar. 
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669. Pasfflng over several less interesting tribes, we come to 
one of great extent and importance, — the Euphorbiaceje, or 
Spurge tribe, which is an order containing a large number of plants 
distinguished for their extreme acridity, and mostly inhabiting 
tropical countries. A small number are natives of this country ; 
and a few more are cultivated in our gardens. It is fortunate, 
considering the injurious properties of this order, that it should be 
easily distinguished from all others. The stems, leaves, &c. have 
a milky juice ; the stamens and pistils are not contained in the 
same flowers ; and the fruit ordinarily splits into three divisions 
when ripe. The general structure of the flower cannot be readily 
understood by examining the common Euphorbias of this country; 
since they have a peculiarity which is characteristic of the genus. 
If the apparent flower of one of the Spurges be examined, it will 
be found to consist of a sort of cup divided into ten parts at its 
edge, and having a cluster of stamens arising from its bottom ; 
with a long stalk in the middle, curved downwards by the weight 
of the ovary that grows upon its summit. These stamens are 
peculiar, from the circumstance- of their having a joint in what 
appears the filament of each ; and also in their successively grow- 
ing up above the mouth of the cup, discharging their pollen, and 
then shrivelling up. It was formerly supposed that the whole of 
this structure constitutes one flower ; and as the young Botanist 
would be likely so to consider it, it is desirable to explain the 
reasons why it is not now so regarded. In the first place no other 
genus of this order has stamens and pistils united in the same 
flower. Again, there is no other flower in which the stamens 
have jointed filaments, or the same confused arrangement. Fur- 
ther, in many species, a sort of cup-like membrane springs from 
this joint, much resembling a little calyx. For these and other 
reasons, each supposed stamen is now regarded as a single 
stamineous flower, and the portion of its filament below the joint as 
its flowernstalk ; the ovary in the centre is in like manner a pistil- 
line flower; whilst the cup from which they spring is an involu- 
crum of bracts, something like that of the CompositaB (§ 629) ;— 
the whole being thus a kind of heady rather than a single flower. 
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In general the floral leaves are green, so that the whole flower is 
almost destitute of colour; but sometimes they present most 
brilliant hues. 

670. In other genera of the order, the structure does not 
depart so widely from the ordinary type. In some of them we 
even find a double perianth, each whorl being usually made up of 
5 or 6 diyisions. The stamens are extremely Tariable in number; 
and the ovarium consists of 3 carpels, (sometimes only 2) which 
separate from each other in ripening ; each of these encloses one 
or two ovules. A very good illustration of this structure is found 
in the Palma Christi, or Castor-oil Plant, which is often cultivated 
in gardens, on accoimt of the handsome appearance of its leaves 
and clusters of flowers. Many of this order are very succulent ; 
and several of the tropical species present very much the appear- 
ance of the Cactea9, being leafless, and having their swollen stems 
beset with spines. Nearly all of this tribe possess acrid properties 
in a greater or less degree ; but these are most powerful in the 
roots of the larger species which are not of annual growth. In 
Africa and Asia the leafless thorny Euphorbias are of^en planted 
for fences ; and they serve most effectually to keep out intrudeis, 
injuring those who attempt to pass, not only by their sharp spines, 
but by the acrid juices which they instil into the wounds made by 
these. One of the most violent in its action of all the species of 
this order, is the Manchinell tree of the West Indies ; the juice of 
which, when applied to the skin, produces corroding ulcers. It 
has been said that it is dangerous even to remain under the shadow 
of the tree, but this is an exaggeration; it has been stated on good 
authority, however, that, if a person take refuge under one of 
these trees from a shower of rain, the droppings become charged 
with its exudations, and produce troublesome sores on any part of 
the skin which they may touch. The juice of this and of many 
other trees has been used to poison arrows. 

671* Although the juices of the leaves and stem are usually so 
acrid, other parts of the plant may be applied to various uses, 
either as articles of food, oi as valuable m^icines. Thus the root 
of the Jatropha Manikot contains a large quantity of starchy 
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matter; and this is easily freed from the acrid juice hy pressure 
and by heat, so as to be rendered quite wholesome ; and in this 
state it constitutes a most important article of food, under the 
name of Cassava, through a large proportion of the tropical coun- 
tries inhabited by man. The oil of the seeds of the Castor-Oil 
plant is one of the mildest purgatives known ; but that of the 
seed-coats is very acrid and dangerous. The seeds of the Croton 
tiglium^ and of the Jatropka OarcaSy or Physic-nut of the "West 
Indies, also furnish an acrid oil, which is used in medicine as an 
active purgative and emetic. There are some species of which the 
juices are not strongly acrid; but all are suspicious. Besides these 
products, there is one that is obtained in considerable amount from 
this order, the value of which is every day becoming greater, from 
the new and varied uses to which it is applied. This is Caoutchouc^ 
(§ 367 — 9) ; which, although partly obtained from a tribe to be 
presently mentioned, exists in considerable amount in the Euphor- 
biacese. This order presents itself in the largest proportion in 
tropical America. 

672. Another important group, also widely extended, and 
afiPording many products of importance to man, is that of Urticr£, 
the Nettle tribe. It will doubtless surprise those, who have no 
previous botanical knowledge, to learn that the Fig, the Bread- 
fruit, and the Nettle, belong to the same group, along with the 
Hemp, Mulberry, and Hop. However much these differ among 
themselves, they agree in certain general characters, which dis- 
tinguish them from all others. These characters may be most 
readily seen in such plants as the common PeUttory, that grows on 
wall -tops and in waste places ; in which the flowers are not 
crowded together, as they will be shown to be in the Fig and 
Bread-fruit, and in which the stinging hairs of the Nettle and its 
allies are not present. Of the flowers of this plant, as in the whole 
order, a part are stamineous and a part pistilline ; there are here, 
besides, some others which are complete, though the pistil of 
these is not fully developed. The perianth is divided into four 
lobes ; and opposite to the base of each arises a stamen^ This last 
character is common to the order ; but the number of segments of 
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the perianth differs. The pistQ coiuistB of one ovaiy cohtmning a 
RDgle seed; it is Burmoiinted by a angle style, with a gtigmft con- 
posed of a bundt of fila- 
ments like a brush; in 
other epedts there are 
Terj cmnroonl y two stales. 
The frait oontains but a 
Att^e seed, and is doself 
mapped loond bj die 
petianth, which does not 
foUoff 

673 The greatest pe- 
culiarity in the organs of 
fructification, by which 
the Bread-l^t, Fig, &c. it 
distmguifibed, is not that 
the flowers are different 
in themselreei, but that 
they are crowded together 
uptm or vilAin a recepta- 
cle. This will be readily 
understood, so &i as the 
Bread-fruit is conconed, 
from the accompanying 
figures. The stamineons 
and pistilline flowers grow 
in separate dusters, which 
aie of different ibmu; 
that bearing the for- 
mer is loi^i resembling 
a catkin ; that of the 
latter ia more globular, ltd 
bulk being principaSj 
composed of the fleshy 

,; B, -tagleflower; C, th«e pirtillinc r«eptacle On which ^ 

I, enioTged, flowers are seated. The 
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flowers are so mucli crowded together, tibat the perianth forms a 
cylindrical tube, composed of two pieces only. This, in the 
stamineous flowers, contains but a single stamen; and, in the 
pistilline flowers it envelopes a one-celled and one-seeded oyarium* 
During the ripening of the fruit, the receptacle enlarges, and 
becomes still more fleshy and succulent; and it is this which 
constitutes the edible portion. The structure of the Fig is ex- 
tremely analogous to this ; except that the flowers are borne on 
the inside of a hollow receptacle. This would not be imderstood, 
if the dry Fig only is thought of; but, if the unripe Fig be cut 
open, its structure is at once pereeired. Its firm fleshy exterior 
is the receptacle, which has grown up around the flowers, so as to 
direct them inwards towards each other, as if they were growing on 
the inside of a bason ; this is not completely closed over at the top, 
however ; for a little aperture is left there, which serves a very im- 
portant purpose. The stamineous and pistilline flowers are both 
included in the same receptacle ; but being so much crowded, the 
pollen of the former would not become applied to the stigmas of the 
latter, vnthout some special contrivance. This is accomplished by 
the agency of insects, which enter the cavity through the hole at 
the top, and disperse the pollen by their movements. The seeds, 
which we meet with in the ripe Fig, are in reality little grains or 
nuts ; being the hardened ovaries, closely enveloping the true seed, 
like those of the Ehanunculacese. 

674. We have now briefly to notice the chief products of this 
order, which is surpassed by very few in its importance to man. 
The Bread-fruit is the chief support of the natives of a large pro- 
portion of the islands that are scattered through the Southern 
Ocean; it was introduced by the British Government into the 
West Indian Islands, where it grows very well ; but is not much 
relished by the negroes. The timber of this tree is light, and is 
used for building houses and boats ; and the inner bark is beaten 
into a kind of cloth. Nearly allied to the Bread-fruit is the 
Mulberry, which is well known to be the source of all our silken 
fabrics, as upon its leaves alone can silk-worms be profitably 
1 eared. The Paper-Mulberry aflbrds the material of paper to the 
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Chinese and Japanese, the inner bark being beaten into a pulp, and 
then pressed into sheets ; and its juice is so tenacious as to be useful 
as a glue. The Fig is an important article of food in many Eastern 
Countries ; and it is highly nutritious as well as agreeable. A yery 
large quantity is exported from these to yarious parts of Europe ; 
as much as 1000 tons are annually brought to Great Britain alone, 
chiefly from Turkey and the Levant. Nearly allied to the Fig is 
the celebrated Banyan-tree of India; (§ 152) and also the fiunous 
Upas, which has been reputed to be the most poisonous species of 
the whole Vegetable kingdom, causing the death of animals which 
even approached it, or of birds which fly oyer it It is quite true 
that its juice acts as an extremely violent poison, when inserted into 
a wound ; but the other effects attributed to the tree are not founded 
in fact. The Trumpet-wood of tropical climates affords the meang 
of constructing canoes, furniture, &c ; and its fibrous parts are used 
as cordage; the same portion of the Hemp-plant of northern regions, 
supplies the material not only of our rope and twine, but of many 
of our coarser woven fiibrics, such as sail-cloth. In India, hemp is 
cultivated for the sake of the properties of its leaves, which have 
an intoxicating power, resembling that of opium. This valuable 
plant will grow in almost any climate and any soil ; the countij 
in which it is most cultivated, however, is Russia, whence a laige 
quantity is annually imported into Britain. The amount of heD^ 
of foreign growth, employed in the country in 1839, .was neailf 
one million hundred- weight. The fibres are separated and pre- 
pared very much in the manner of those of Flax. It is curious 
that the Hemp-plant destroys ahnost every other plant that grows 
in its neighbourhood ; so that it has been sometimes employed to 
dear firom weeds a tract, which is afterwards to be used for 
some other kind of cultivation. The chief product of this order 
that now remains to be noticed is Hops ; this condsts of the little 
scalers, which form a sort of cone- like that of the Fir, having a 
small pistilline flower at the base of each ; these scales are to be 
regarded as bracts. This plant is not a native of Britain, having 
been introduced from Flanders about three centuries ago ; but it 
is now very extensively cultivated, as much as 56,000 acres being 
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iployed for bop^rdrau, of which nearly all are situated ia th« 
aatMS of Kent, Sussex, Worcester, and Uerefojrd. The duty 
on their gronth is heaty; and the crop is an ex^mely 
certiun (me ; so that tbe price ia frequently high, and ii liable 
great fluctuations. In 1837, the exdee da^ on the hops grown 
England amounted to nearij £311,000, of which the countj 
Kent contnbuted one half. Beddes their use is brewing, bops 
iy be made gerriceable, through their narcotic properties, id 
ocnring sleep ; the use of a pillow stuffed with them has been 
nch recommended in cases of habitual walcefulness. 
675. The small order Pipbbaoe^ the Pepper tribe, daims 
tice on account of its utility to man. Several hundred species 
are now known i bat tbey 
all so closely resemble each 
othra, as to form no more 
than two genera. They are 
all tropical plants, abounding 
in the hottest regions; and 
' they all possess, in a greater 
or less degree, the pungent 
aromatic prindple familiar 
to OS. The Exugenons cba- 
lacter of the group is bj no 
means distinct; bo tbat it 
has been placed by some 
Botanists among Endogens, 
more espeaally as in most 
species tfiere is but a angle 
cotyledon. The stmctuie of 
the flowers is extremely mm- 
pie. No vestige of the peri- 
anth remains, except a little 
Rg. lOi. Branch of BUck Pepper, with Scale, which is probably to 
Ikes of QDapeDed floven aboTe, uid ol j^ Tcsarded as a biact; this 
«tl»Wi *p«llo.of J^c-to »Uh ^^^ a,, , „tf^i. 

ree flowen; t, aingle fruit; e, the ume r" , . , . . p 

,t open fication, which consist ot a. 
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one-celled ovarium; surmounted by a stigma cleftrinto two oi 
three diyisions, and surrounded by two or three stamens partly 
adherent to it. These simple flowers are clustered together in 
spikes ; this is also the arrangement of the ripened grains, which 
consist of the ovarium enclosing the seed. These are known as 
black pepper ; and it is when deprived of their husk, that they 
constitute white pepper ; which is less pungent The annual crop 
of each pepper-plant varies from half a pound to a pound; and 
the whole quantity collected every year for human consumption 
is probably not far short oi fifty million pounds. Of this a much 
larger proportion is consumed in tropical countries, the inhabitants 
of which are fond of highly-seasoned dbhes, than in Europe; 
nevertheless, nearly ten million pounds are annually imported into 
Britain, of which only about one-fourth is consumed in the 
country. Pepper from other species forms a smaU proportion ot 
the whole; hng pepper, as it is termed, is the unripe cluster of 
flowers, which has nearly similar properties with the fruit. Cay- 
enne pepper, as it is termed, — ^more properly Capsicum, is the 
seed-vessel of a plant of an entirely different natural order, — ^tbat 
of Solanese. 

676. We now come to a very extensive group, which com- 
prehends a large proportion of the forest trees of our own 
country and other temperate regions, — such as the Oak, Beech, 
Elm, Plane, and Poplar, with the Birch, Willow, and many 
others. The name given to the order is Amentacrs, or Catkin 
tribe, on account of the arrangement of the flowers in most o£ the 
species, forming what is called a catkin ; * but this arrangement is 
not universal. . There is, indeed, considerable variety in this 
respect, as well as in the degree of completeness of the flowers, 
which sometimes contain both sets of organs, whilst in general the 
stamineous and pistilline flowers are distinct, sometimes, even. 



♦ A catkin is a long flower-stalk on which the flowers are closely set; 
and differs from a spike only in this,— that the whole falls off together, 
as is seen in the Poplar or Willow, 
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being on separate trees. They all agree, however, in the simple 
Btructure of the flowers, as well as in other particulars. When 
the stamineous flowers are distinct, they are generally destitute of 
perianth, but the stamens spring from a sort of scaly disk ; they 
are usually clustered together, either on a long stalk, forming a 
catkin^ or on a sort of head. The pistilline flowers commonly 
possess a perianth in one whorl ; they are sometimes solitary, and 
sometimes arranged on a catkin. What may be regarded as the 
most characteristic structure of the group is seen in the Poplar 
and Willow, In these, the stamineous flowers are on one plant, 
and the pistilline on another ; and both are arranged in catkins. 
Each of the former consists of a little bract, protecting one or 
many stamens ; and each of the latter consists of a nearly similar 
bract, on which is set an one-celled ovarium containing many 
ovules. The fruit opens by two valves, which discharge a multi- 
tude of small seeds, covered with fine hair or wool, like the seeds 
of the Cotton plant. The Willow has no trace of a real calyx ; 
but the Poplar has a sort of membranous cup, which may be 
considered as the rudiment of one. 

677- A nearly similar structure is seen in the common Hazel; 

in which, however, the two kinds of flowers are arranged on the 

same tree; and the fruit more resembles that of the Oak. The 

stamineous flowers grow in catkins ; but the pistilline flowers, grow 

near these, clustered together within a scaly envelope which looks 

like a little bud. At the time when the stamens are shedding 

their pollen, the clusters will be recognized by the little red threads 

protruding firom their points, which are the stigmas. The ovarium 

will be found carefully enclosed m the scales of which the bud 

consists, and protected by a quantity of soft hair. The ovarium 

contains two cells, with an ovule in each ; but only one of these 

comes to perfection. The fertilization of the seed is ensured by 

the immense quantity of the pollen discharged iiom the numerous 

anthers, which settles upon everything aroimd as a fine dust. 

Each pistil has a sort of imperfect calyx arising above the ovary^ 

the remains of which may be traced at the point of the nut ; but 

it is also enclosed in an involucrum of bracts, which increases as 
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the fruit ripens, and almost envelopes it, forming the htuk of the 
nut When the spring is mild, all the oyaria are fertilized, and 
the nuts ripen in clusters ; but in cold springs it often happens 
that tome of the pistilline flowers are destroyed, so that only 
single nuts are found in the place of the clusters. In the OaA 
and Elm the calylt is much more definite ; and the inyolucnun is 
yery peculiar in its structure, hardening into the well-known cup 
of the Acorn, Beech-mast, &c. The cells and orules contained in 
the ovarj are frequently numerous; but only one seed usuallj 
comes to perfection. 

678. The importance of this order, on account of the valuable 
timber which it yields, is so well known, that it need not be here 
dwelt upon. It may be well to mention, howerer, that in pro- 
pagating the various species, great care should be taken to select 
those whose wood is most durable. There is a remarkable dif- 
ference in this respect between two species of Oak, which are 
commonly grown in this country. Of one, which has the acorn* 
stalks long and the leaves shorty the timber is close-grained, solid, 
and not liable to rot ; whilst the other, which has the acom-stalks 
shorty and the leaves long^ affords a wood of much looser texture, 
very apt to decay. The former is the Old Elnglish Oak, of which 
those ancient &brics are constructed, that have resisted the ravages 
of time for many hundred years. The latter was pzobablj inr 
troduced from the continent about three hundred years since ; and 
being more easily propagated, and of quicker growth than the 
other, it has been latterly substituted for it, especially in the New 
Forest, in the Northern counties, and in the neighbourhood ot 
London. It is not unlikely that the late prevalence ot dry-rot in 
our dock-yards is due to this cause. 

679. Next to timber, the most important product of this order 
is Corky which is a portion of the bark of a species of Oak com- 
mon in the South of Europe. This peculiar substance, which 
consists entirely of cellular tissue, exists in many trees ; but it is 
most abundantly found, and most quickly renewed, in this one. 
The cork is first taken off when the tree is about fiflbeen yean old, 
and the next cr<3p is removed ten years after ; these two, howerer, 
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ate of little value, being thin and full of fissures. Afterwards 
the operation is repeated every eight or ten years ; and a tree thus 
barked will live a hundred and fifty years. The importance of 
the secretions of tannin and gallic acidy which are afforded by the 
bark, acom-cups, and gall-nuts of this order, has been formerly 
dwelt on (§ 364 and 399). Willow bark contains a bitter principle, 
which has been used in medicine as a substitute for that obtained 
from the Peruvian Bark. The Myrica cerifera^ or Wax-plant of 
North America (§ 381), is a species of this order, allied to the 
Gale or Dutch Myrtle of this country. 

680. The last order to be noticed in this group differs so 
remarkably from all the rest, and in fact from all other Exogens, 
that some Botanists consider it in the light of a separate clas?. 
This is the order CoNiFERiB, all the members of which are dis- 
tinguished by their fructification, which is borne in cones^ of which 
those of the common Fir, Larch, &c., are examples. These cones 
consist of a number of thick hard scales, which are adherent to- 
gether until the organs of fructification are nearly mature, when 
they separate, so that the structure of the parts within can be dis- 
tinguished. At the bottom of each of these scales are two ovules, 
which are not enclosed in any thing like a seed-vesseL Hence 
these are the only true naked-seeded or gymnospermous Exogens ; 
and the peculiarity is a very striking one. The dense scales were 
formerly considered as bracts ; but little bracts may be often found 
at their base ; and they are now regarded as the carpellary leaves, 
which have not folded in to enclose the ovules (§ 462). The 
stamineous flowers are arranged in catkins, much resembling those 
of the last order. The pollen grains fall directly upon the open 
points of the ovules ; so that the process of fertilization is here as 
direct as it possibly can be. The seed is remarkable for having, 
in many species, a sort of verticil of cotyledons instead of two 
only ; but these arise in the same manner as the two which we 
find in other Dicotyledonous plants, and may be regarded in the 
same light as leaves which present a correi^onding sub-division. 
(§ 234.) 

681. The Coniferae certainly present the nearest approach to 
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Cryptogamia, which we anywhere find in the class of Exogens. 
Their organs of fructification are reduced to the simplest form they 
can possess, whilst still maintaining the character which distin- 
guishes the reproductive process in Flowering-plants. (§ 431). 
In the mode of growth of their stems, they are clearly Exogenous; 
differing from other trees of that class in little, except that they do 
not possess ducts, and that their woody fibre is of large diameter, 
and possesses glandular dots (§ 7B). It is extremely interesting 
to be able to prove, by examination of such minute points of struc- 
ture, the real nature of those vast deposits of Goal, which have 
long been a source of perplexity to those, who interest themselyes 
in enquiries into the history of our globe. Although in most in- 
stances the structure of Coal has been so much altered by the 
combined agency of water, heat, and pressure, that it cannot be 
clearly distinguished, pieces may not unfrequently be found, in 
which it is very evident, when examined with the Microscope. It 
is then seen to correspond with Coniferous wood, both in the 
characters which have been just mentioned, and also in the pre- 
sence of a number of little receptacles for secretion, in which a 
fluid is contained. This fluid may be separated by distillation at 
a temperature beneath that of boiling water ; and it is found to be 
identical with Oil of Turpentine. It has been supposed, from the 
abundance of these remains of Pine forests, and from the absence, 
in the same deposits, of remains of wood of higher tribes of Plants, 
whilst the stems and leaves of Tree-ferns have been most perfectly 
preserved, that none of those higher tribes existed on the Earth's 
surface at that period. This inference, however, must not be re- 
lied on ; for it has been found, by placing pieces of various kinds 
of wood, with Fern-leaves, and other Cryptogamic structures, to 
decay together in water, that, whilst all traces of Oak, Elm, Beech, 
and other hard woods were lost, the Coniferous woods could be 
distinguished, as could also the Palms ; whilst the Ferns under- 
went little alteration. If such a process took place, as is probable, 
at a former period, the remains would be just what we find them; 
although many of the more perfect Exogens might have contri- 
buted to form them. 
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682. The various -species of this order are distrihuted. as is well 
known, oyer the whole glohe ; but they principally abound in tem- 
perate latitudes, and flourish on the sides of lofty hills, where*, no 
other trees will grow. They are of great service in rendering 
ground fertile for other kind of vegetation, by the decay of their, 
leaves and resinous excretions, at the same time that they are 
themselves a source of- profit.' 8ome species grow to an enormous 
height, — as much as 230 feet, with a perfectly straight stem. 
Every one is acquainted with the value of deal timber; on account 
of its softness combined with elasticity and firmness, the size at 
which it may be readily obtained, the ease with which it may be 
worked. The greatest part of that which is used in this country 
is brought either from Canada, or from Sweden, Norway, and 
Russia ; the latter, which is called Baltic timber, is of the best 
quality, but is partly kept out by a heavier duty. The total 
quantity imported is probably a great deal more than a million 
toads per annum, — by idi the most bulky product which is brought 
to this country ; the amount contributed to the revenue by the 
duty paid on it, is about a mDlion and a half sterling annually. 

683. The general characters of the foregoing orders are so 
distinct, that they will not be made more evident by being ai- 
ranged in a table. 
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Class IL ENDOGENS, 

684. The number of orders belonging fo {his diyision of the 
Phanerogamia is much less than that of the Exogenous class; and 
many of these are of little importance to man. There is one, 
however, which surpasses all othersi in the benefits, direct and 
indirect, which the human race derives from it. This is not, as 
might be imagined, an order consisting of lofty trees, whose stems 
and branches afford valuable timber, whose fruits serve as whole- 
some and nutritious food, and whose juiges possess properties that 
render them valuable as medicines; but a tribe containing few 
save humble and apparently insignificant plants, undistinguished 
either by the beauty of their flowers, the firagrance of their odoun, 
or the delicacy of their leaves ; and having nothing in their general 
aspect, which could afford the slightest indication of their value, 
This order is that of the Grasses, which affords to man his entire 
supply of the most nutritious of all vegetable substances, and on 
which are almost entirely supported the domestic ftnimft ls^ which 
he rears for the food they yield, and for the other valuable products 
derived from them. We shall hereafter find that this order ranks 
very low in the scale, considered in regard to its structure alone ; 
and it is interesting to observe, in this as in so many other 
instances, the apparently insignificant means which the All- Wise 
Creator employs to effect objects of the ^eatest magnitude. It will 
be remembered that, in the class of Endogens, the parts of the 
flower are generally arranged in threes^ not in fours or Jives. 

685. The first order to be noticed is a small one, containing the 
British aquatic plants named Frog -bit {Hydrocharis) and Water 
Soldier (A$i;m/»o^e«), as well as many foreign species, ^especially in 
North America where it is most common ; the first-named of 
these plants may be regarded as the type of the group, it is named 
after it Hydrocharideje. The Frog-bit^ (sometimes formerly 
called the lesser Water-lily firom its supposed resemblance to th' 
plants of the order NymphacesB) is common in many ditches and 
ponds in this country ; it has long stems which float on the water, 
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sending down roots at intenrals below, and erecting its leaves and 
flower-stems a little abore the surface. The veins of the leaves 
ran nearly parallel from the foot-stalk to the apex, and are united 
by little cross bars. The staminiferous and pistilliferous flowers 
are here distinct ; the former are sometimes called barren flowers 
in botanical works, because they do not bear seeds, whilst the 
latter are spoken of as the fertile flowers. This is an incorrect 
application of terms, since the pistilliferous flowers can no more 
produce seed without the pollen of the staminiferous, than the 
latter can without the ovules of the former. In both kinds of 
flowers, we find a calyx of three sepals, surrounding a corolla 
with three petals. In the Frog-bit there are nine stamens, 
disposed in three rows, on the one flower ; and within these, three 
imperfect styles : but in other species, the number of stamens is 
indefinite. The other flower is destitute of stamens, and has an 
inferior ovarium, consisting of six adherent carpels, with separate 
styles and stigmas, each carpel containing numerous ovules. In 
some of the order, the partitions dividing the seed-vessel give 
way, so that the ovarium contains but a single cell. 

686. The Stratiotes^ which has been so named from its sword- 
shaped leaves and its fancied military appearance, is a very orna- 
mental aquatic. It remains submerged during the greater part of 
the year, but raises itself to the surface on special stalks during the 
flowering season, by means of which contrivance the pollen may be 
scattered upon the stigmata. A still more curious means of effect- 
ing this object is met with, however, in another plant of the order, 
the Vallisneria, This plant, unlike the two already named, which 
prefer still waters, grows in rivers and rapid streams, of which the 
level is undergoing frequent and considerable variations. Now it 
is essential to the well-being of the plant, both in regard to the 
fertilization of the seed and the ripening of the ovule, that the 
pistilline flowers, from the time of their expansion, should be kept 
on the sur&ce of the water, and secured from frequent submersion. 
This is efi^ected by a very curious contrivance. They are themselves 
so constructed as to be lighter than water, and they are mounted 
on long cork-screw- like stalks, which are endowed with elasticity 



enough to enable them to extend when the surface of the water 
rises, juBt like a apiial luring when it is stretched out; whilst these 
contract again as the water ginks, so as still to keep the flower m 
close apposition with the plant. But the staminiferoua flowers have 
no such provision ; and as these grow {rom the part of the plant 
which is continuallj submerged, it would not seem evident hoir 
thej are to come into preximitj wilh the others, more especially 
as thej commonly grow from separate roots. It has been observed, 
however, that, when the pollen is mature, and the anthers are 
readj to hurst, the flowers producing it detach themselves ; and, 
rising hy their lightness to the surface of the water, they mingle 
with those already floating there, and discharge upon them their 
pollen, as soon as their petals are expanded under the influence of 
the sun. It has been further observed that, when the seeds are 
ripened, the spiral peduncle again contracts ; and, canjiDg down 
the capsule, buries it in the mud. 

687- The plants of this order are found in the ponds and 
streams of most countries; scarcely anj of them, however, have 
been applied to any useful purpose ; and none-are characteriied 
by any remarkable properties. 

688. Another small order of aquatic Endogens is the oue to 
whieh the Sanitaria ($ 227) belongs ; it also includes a still more 
common plant, the AUsma Planiago, 
or Water Plantain, from which the 
name of the order Ai.is»&cb£, is 
derived. These are alike in most re- 
spects in the structure of the parts of 
fructification ; but the former has tbe 
pistilline and stamiaiferous flowers 
distinct (hence belonging to the Ltn- 
' mean class Monoecia), whilst the latter 
moved, ahoving three sepslB of tas the two sets of organs united m 
calyx, and ^i Kt&mens ; ii,unds- each flower (and hence belongs to the 
veloped rtamen. I^nnean class Heiandria) • the former 

also has more stamens than the latter. The Water Plants has 
oblong, heart-shaped, pointed leaves, marked with about seven 
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nearly parallel ribs or principal veins : and these are united bj 
cross-bars, so that a kind of network is formed. The calyx con- 
sists of three distinct green sepals ; and the corolla of three delicate 
pink or white petals. There are six stamens in this species of 
Alisma, two placed opposite each sepal ; so that there must evi- 
dently be some portion of the flower deficient ; since neither of 
these stamens corresponds with the centre of the sepal, as it should 
truly do, but each with one of its edges. Upon a more minute 
examination, a little glandular body may be found at the base of 
each sepal, and between each pair of stamens ; this is obyiously a 
rudimentary stamen, and thus the whole form an imdeveloped 
whorl perfectly opposite to the sepals. But neither of the six. 
stamens stand opposite the petals, as one whorl should do if the 
flower were regular ; so that we must imagine the rudiments of 
another row to exist in a state of still more complete want of de- 
ye}opment. In reaUty, then, the flower of Alisma, although contain- 
ing six stamens, or two whorls only, must be regarded as constructed 
upon the plan of twelve stamens in four whorls, of which the outer 
can only be traced in a rudimentary state, the second being en- 
tirely deficient, and the two inner ones only being apparent. This 
scheme of suppression of parts may be expressed thus ; — 
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The first line represents the position of the sepals ; the second 
that of the petals alternating with them ; the third that of the 
rudimentary stamens opposite the centre of the sepals ; the fourth 
that of the deficient stamens, which should be opposite to the 
petals ; and the fifth and sixth, the rows actually present, the 
position of which does not properly correspond with that of the 
outer whorls of the flower. Now this view of the matter, which 
may be considered forced and speculative, is very interesting when 
it is compcured with the fact, that the tendency to the production 
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of one or two additional whorls of stamens, which have beei 
inferred to exist in this mstance, is actually manifested in othei 
species of Alisma, one of which has nine, and another twehe 
stamens. Had the six stamens been in the position represented in 
the third and fourth lines, there* would haye been no reason to 
suppose that any more existed in an mideyeloped state, or that the 
plant was likely to be allied to any with 9 or 12 of these organs. 
The OTaries of the Alisma Plautago consist of about twenty-fonr 
(eight times three) carpels, which are quite distinct from each 
other, erery one having its own style and stigma ; they are 
arranged in a somewhat triangular manner, in three clusters. The 
number varies in other species, and may be regarded as indefinite. 
In all instances, there is one ovule in each cell ; and the £mit 
consists of a triangular head of dry one-seeded nuts, very much 
resembling that of the R nunculaceae. From the aquatic species 
of that order, indeed, in which the veining of the leaves departs 
from the regular Exogenous character, and the parts of the flower 
are arranged in threes, this group is not far distant ; and this is 
one of the instances which show that even the most positiyelj- 
defined groups are liable to approach one another, through aberrant 
forms, in which the characteristic peculiarities of each are shaded 
off^ until they almost blend together. 

689. Some B .tanists separate from this order the BtUomus or 
Flowering-Rush, and its allies, on account of the inner sur&ce of 
the sepals being coloured like the petals ; this plant receives its 
scientific name (which means cut-mouth) £rom the injury done 
by the sharp leaves to the mouths of the cattle tl at browse upon 
them. There is a marked diflerence in the properties of the two 
groups ; for the British species of Butomus is one of the most 
acrid of our native plants, its leaves be'ng sometimes used as a 
purgative, whilst the Alismaceae are much less so, and the rhizoma 
or horizontal stem, which is fleshy in some species, is eaten as fi)od 

, by the Tartars and Chinese. 

690. The next two orders, both consisting of aquatic plants, 
may be considered as presenting a near approach to the aquadc 
Ciyptogamia in general structure ; and some species are r&j like 
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Algte ia external aspect. They are clearly separated from them, 
however, by their organs of fructification ; but these eeem reduced 
to almoat'their simplest possible form. In the common Dtteheeed, 
for example, of which almost exery pond will supply na with 
epecimens, the whole plant con^sts of a little gieen scale, looking 
like a leaf, but really a compound of stem and leaf, from the under 
side of which, as it floats on the water, hangs down a dagle root- 
fibre. Few persons are awu^ that the Duckweed ever flowers ; 
indeed there are some kinds which appear to reproduce themselves 
only by buds, as no organs of fructification can be detected ; but, 
if property sought for, the flowers c^ this little plant may usually 
be seen in the mouths of June or July. If the eyes be attentively 
fixed on a mass of it, on a still sunshiny day, a few minute straw- 
coloured specks may very probably be discovered here and there 
upon the edges of the plants ; they have a sparkling appearance, 
ivhich attracts observation. These are the anthers; and if the plants 
poBsesaing thera be more carefully examined, especially under a 
microscope, the whole flower will come into view, having been pre- 
viously hidden in a slit in the edge of the scale. The flower con- 
sists of a transparent membranous bag, having a split on one side, 
through which the two stamens pass out; and within is a single- 
celled ovary, having a single style and stigma. The sheath that 
encloses these is probably to be regarded as a large bract or apathe, 
like that which will be particu- 
larly described in the Arum tribe. 
Such are the means by which 
this little plant propagates itself, 
which it sometimes does with 
amazing rapidity. The Duck- 
weed ia so named, from its being 
a tavourite article of food with 
water^wl. It is theonlygenus 
of its kind known in Europe ; 
and from its scientific name, 
Fig. 107. k «de of r>uokwo6d with ^ j^^ ^f ^1,[^ ij 

flovcT a at its edge. B, tiie flower ' . , , 

tKfoxiXeA. "*y "^ considered as the type. 
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m 

is called Lemnacrs. In tropical countries, the surface of the water 
in ponds, tanks, &c. is often coyered with a sort of gigantic Duck- 
weed, with a more highly organized flower, termed PUtia; this has 
acrid properties, with which it is said to impregnate the water to 
such a degree as to make it unwholesome. Neither Lemna nor 
Pistia hare spiral yessels ; so that in this respect thej might be 
associated with Crjptogamia. 

691 . In the order Naiadejb, we have almost as near an approach 
towards flowerless plants; they are helieved to be equally destitute 
of true spiral vessels ; and they possess no distinct cuticle. In their 
general form and habits many of them strikingly resemble Algse; 
from i/vhich, howeyer, they are at once distinguished when in flower. 
Of the British species, this resemblance is the strongest in the 
Zoslera marina^ or Grass-wrack, which is abundant on many parts 
of our coasts, and in the creeks and salt-water lakes that pass 
inland. It is used, where it is common, for packing glass bottles 
and earthenware ; and also in cottages for making beds and cushions. 
The Pond- weed C Potamo^etonJ of which a large number of species 
exist in Britain, is another plant of this order ; its roots are fed on 
by swans, which deyour them with ayidity, whilst its seeds are a 
fayourite article with ducks. One species is said to grow in the 
Swiss lakes to the length of from ten to twenty fathoms, forming 
as it were extensiye subaquatic forests, in those yast natural re- 
seryoirs ; in Siberia the roots of the species which most abounds 
there, are used as food by man. The flowers of the plants of this 
order haye a calyx and corolla, each consisting of two little scales, 
which yery early fall off. Some species are monoecious, whilst others 
possess complete flowers. The stamens and carpels exist in a small 
definite number ; but this yaries in the different species. In Pota- 
mogeton there are in ench flower four anthers, which, not being 
eleyated upon filaments, are said to be sessile ; and four ununited 
carpels, with separate styles, which become four small nuts. On the 
other hand, Zostera is monoecious. The plants of this order are 
most abundant in countries beyond the tropics, although they are 
also found near the equator. Potamogetons exist in almost eyeiy 
ditch and swamp as far north as Iceland. 



491 
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692. The plants associated with the common Orchis in this order, 
exhibit some of the most curiously-interesting modifications of 
structure that any group in the vegetable world affords. Most of them 
are remarkable for the resemblance between their oddly-shaped 
flowers, and.various objects with which they may be compared; thus 
two of the most common species of this country are known as the 
Bee-Orchis and the Fly-Orchis, from the similitude between their 
flowers and those insects ; whilst others are known as the Man- 
Orchis, the Lizard-Orchis, and the Ladies' Slipper. In some foreign 

species there is an equally strong re- 
semblance to large and splendid But- 
terflies and other insects ; one, again, 
reminds the observer of a grinning 
monkey; whilst another resembles an 
opera-dancer suspended by the head. 
The accompanying figure represents the 
Spider-Orchis, in which the likeness to 
the body of that animal is very striking. 
The OrchideaB of Europe grow on the 
ground, in meadows, marshes, or 
woods ; and they are justly considered 
as among the most curious and beauti- 
fill plants of its Flora. But it is in tro- 
pical countries, in damp woods, or on 
the sides of hills in a serene and equal 
climate, that they are seen in all their 
bea\ity. ^^ Seated on the branches of liv- 
ing trees, or resting among the decayed 
bark of fallen trunks, or running over 
mossy rocks, or hanging above the head 
Fig. 108. Spider-Orchis. of the admiring traveller, suspended 
from the gigantic arm of some monarch of the forest, they develope 
flowers of the gayest colours, and the most varied forms, and often 
fill the woods at night with their mild and delicate fragrance. 




498 OKDER ORCUIDBf, OR ORCHIS TRIBR. 

For a long time such plants were thought incapable of being made to 
submit to the care of the gardener ; and Europeans remained almost 
ignorant of the most curious tribein the whdeT^eteble kingdom. 
But it has been discoTered of late years, that bj oare and pa»- 
Terance thej may be brought to as much perfection in a hot-houu 
IS they acquire in their natiTe woods; and they now btaa .the pride 
of the best collections in England." It is chiefly in th^ almost im- 
penetrable forests of South America that the epiphytic qtecies (dune 
that grow upon the surface of trees) are found ; but in the hot damp 
partsof the East Indies other lands are TeiyabundanL Someqii- 
phytic species are known as air-plants, from their power of T^tat' 
ing when simply suspended in the air, without any soil ot any direct 
supply of water, snpportedonlyby the moisture of the atmosphere; 
BO that, when bung up by strings from the ceiling of a room, they 
will Um for weeks and exen months, and will go on blossoming 
luxuriantly. Hence tbeyare some of the most favourite oniaments of 
tUehousesinChinaand Japan, of which countries tbeyare natives. 
693. As the structure of the flower is that which is moat 
peculiar in this group, we shall proceed at once to a description of 
it. The short peduncle on which the flower seems to be borne, 
is in reality its OTarium, the portion of which is it^erior in thig 
order, whilst its form is slender. This contains but one cell, baring 
three parietal placentse,&om 
each of which arise a great 
number <^ ovules. On ex- 
amining the leafy parts of 
the flower, they toe sera to 
be nx in number, Teryirre- 
gulaiiy disposed. The three 
external ones, which ate 
considered as the sepals of 
the calyx, are seen in die ad- 
joining figure (A) pointing 

Fig. m. A, flower of Spider OrcW^ "I""*^ "^^ '" "'t "^i 
much enlarged i B, aiilierent anUicr and *"* '*''> lateral ones m some 
>tigiii>,macli enlarged, species rise towards each 
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Other, and even meet and adhere, forming a sort of hehnet-shaped 
arch, from heneath which the other parts of the flower project. 
The petals are also three, one of them heing very much larger 
than the other two ; the two small ones are seen in the figure to 
point upwards and outwards, alternating with the sepals ; whilst 
the large one, pointing directly downwards, is that which has the 
greatest variety of form and colour in the different species, giving 
rise, hy its curious metamorphoses, to the strange resemhlances 
already alluded to. At the upper part of this transformed petal, 
which is termed the labellum or lip, is an opening that leads to a 
long spur which projects helow. The other leafy portions of the 
flower are, in general, very delicately coloured on their interior 
side. So far, the structure of the flowers is not very difficult to 
understand, except in a few species in which the transformation 
is carried much farther. 

694. The most remarkaMe peculiarity of the Orchidea?, 
however, consbts in that modification of the special organs of 
fructification, to which Linna3us gave the name of gynandrous^ 
and upon which he founded his twentieth class ; and, as this is 
universal throughout the group and exists in no other, and thus 
distinguishes the Orchideas from all other orders of the vegetable 
kingdom, the Linnaean class Gynandria exactly represents the 
order we are now considering. In the middle of the flower, just 
above the hole in the labeUum which leads to the spinr, half hidden 
by the petals, is a flat fleshy looking body, represented on an 
enlarged scael, at B. The upper part of this is seen to be divided, 
by a channel down its middle, into two lobes, each of which is 
considerably swollen at one part of the side ; and over this swollen 
portion there is a fissure, running from one end of it to the other, 
which will open if the lobe be pressed. If the contents of this 
swelling be examined, they will be found to consist of an olive- 
green mass, composed of minute granules adherent together, and 
tapering gradually into a long stalk, by which it is attached. On 
examining the nature of these granules with the microscope, it 
is clearly seen that they are in reality pollen-grains > and that 

thus the whole mass corresponds with the usual contents of an 
14 
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anther-lobe, in an adherent state. Hence it follows, that the whok 
of this curious structure is to be regarded as a metamorphosed 
stamen ; the channel down its middle marking the division of the 
anther-lobes, and the fissures on the two ^des being analogous to 
the suture or split bj which other anthers discharge their contents 
(§ 432,3). On each side of the base of the anther is a Httle 
roundish knob, which has something of a granular character, and 
which is to be regarded as a rudimentary stamen. At the foot of 
the anther (lower part of B, Fig. 109) is a pale fleshy cup, one 
side of which is curved over its cavity ; this is called the hood; 
and at the bottom of it is the viscid stigmatic sur^e. Here, 
then, we have the essential parts of the apparatus of fructification; 
only one style and one stigma, however, being developed; and 
these being adherent to one another. This latter character runs 
through the w^hole of the Orchideous group ; as to the former, 
however, there is some variation. Thus, in the Cypripedium^ or 
Lady's Slipper, a British Orchideous plant, the two little pro- 
minences just mentioned are fully developed into stamens, whilst 
the central one, which is here developed, is rudimentary ; and in 
some other species, all three are occasionally present as complete 
stamens. 

695. There is much difficulty in understanding how the usual 
influence of the pollen on the stigma can be efiBcted in these 
plants ; since the pollen is not capable of being scattered as a fine 
powder through the air, as in other plants; and if it were to fall 
out in a mass, it would hardly touch the stigma. Some haye 
supposed that absolute contact of the pollen with the stigma is not 
necessary, and have thought that the fertilizing influence could be 
communicated through the stalk of the pollen-mass. But this is 
now proved to be incorrect ; as numerous experiments have shown 
that the contact is as necessary here as in other plants. It is dif- 
ficult to perceive, however, in what manner it is naturally eflected; 
and recourse has even been had to the supposition, that the agency 
of insects is necessary, in order to drag the pollen-masses from 
their case, and to diffuse their granules over the stigma. 

696. On turning our attention to the general aspect of the 
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plant, we observe that it hag a fleshy root consisting of two oval 
tubers, and of a number of succulent fibres ; that its leaves. 'which 
have the simply-veined structure characteristic of Monocotyledons, 
spread from the surface or the ground ; and that a straight flower- 
stalk is shot up from the midst of these. The stem and roots are 
connected with but one of the tubers ; the other arises as a sort of 
lateral bud from this one. When the stem has unfolded its 
flowers and ripened its fruit, it dies down to the ground, and is 
succeeded in the ensuing season by a stem developed from the 
second tuber, the first being exhausted. This, agfain, serves for 
the vegetation of one season only, and a new tuber is formed as a 
bud, from which the next year's stem will be developed. Hence 
the species possessing this kind of root, always have a pair of 
tubercles, one shrivelling and in process of exhaustion, the other 
swelling and in process of completion. Sometimes the bottom of 
the stem, instead of forming a new tuber upon its side, pushes out 
a slender subterranean root-like runner, which, after growing to 
some length, is arrested and forms a tuber, from which the next 
stem is shot up ; so that the plant may be said to change its 
place every year to a considerable distance. In many instances 
the tuber is formed above the ground, constituting what is known 
as the pdeudo-btdh of the OrchideaB ; and its horizontal stem creeps 
along the surface as a rhizoma. In these cases, the structures are 
more permanent, the pseudo-bulbs acquiring a woody hardness, 
and continuing to send up stems ; so that by their gradual multi- 
plication, a large surface is often covered by a single plant. 

697. It is remarkable that in a group so numerous as this, — 
consisting as it does of nearly two thousand known species, and of 
probably as many more, which being buried in the depths of 
unexplored tropical forests, have not yet been described, — and 
extending over almost the whole habitual globe as far as the 
borders of the frozen zone, — there should be so few species pos- 
sessed of properties that make them in any way useful to man. It 
ofiten happens that the most powerful virtues, or the most deadly 
poisons, are hidden beneath a mean and insignificant exterior; 
whilst those productions of nature which charm the eye with their 
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heauty, and delight the senses with their perfume, have the least 
relation mth the wants of mankind. So it appears to be in this 
instance. The aromatic substance called VdnUla, which is some- 
times used as an ingredient in chocolate, also to flavour sweet 
dishes, and to perfume snuff, is the succulent fruit of an Orchi- 
deous plant, which, in the West Indies, creeps over trees and 
walls like ivy. A nutritive substance termed Salep^ somewhat 
resembling Arrow-root or Sago, is obtained from the tobera of a 
species which grows in Turkey and Persia, where it is highly 
esteemed. It used to be sold at the. comers of the streets in 
London, and was a favourite drink with porters, coal-lieavers, and 
other hard-working people, by whom it was considered very 
strengthening ; and the comparative disuse in which it has &llen is 
perhaps to be regretted. It is said to contain a greater amount of 
nutriment in the same bulk, than any other vegetable substance ; 
and for this reason it is much employed by travellers who have to 
carry their supplies with them into deserts and uninliabited coun- 
tries. So high a nutritive power has been assigned to it, that it 
has been asserted that one ounce of Salep, boiled with an equal 
quantity of the stiff glue or animal jelly known as portable soup, 
in two quarts of water, will suffice for the daily nourishment of 
%n able-bodied man. Some of the South American species con- 
tain a viscid substance, which, when separated by boiling, serves 
as a sort of glue which is used by the Brazilians for sticking 
together their skins of leather. There is scarcely any other way 
in which this order is of any direct utility to man. 

698. Of the next order, Scitamines, the Qinger tribe, there 
are no British representatives; but its structure will be yeiy 
easily comprehended, as we now return to a nearly regular type 
of structure. They are all aromatic herbaceous plants, only coming 
to perfection between the tropics ; and they are nearly all charac- 
terised by possessing a rhizoma, which creeps along the ground, 
and from the sides of which the leaf and flower-stalks are annually 
shot up. The flowers arise from expanded scaly bodies, which are 
clusters of bracts, one for the protection of each pair of buds. The 
oyarium, as in the Orchidese, is inferior; and the calyx, which arises 
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from its summit, is tubular, and is formed by three sepals adherent 
nearly to their points. Within tluB arc two whorls of leafy organs, 
the outer of which is 
to be regarded as the 
true corolla, whilst the 




transformed stamens. 
In each wborl there are 
three segments; those 
the outer whori, 
or petals, are partly 
^ adherent so as to 
form a tube, and are 
nearly equal, — one be- 
ing sometimes larger 
than the rest or <lif- 
i ferently shaped, so as 
1 to show some affinity 
with the Orcbidete. Of 
the inner whorl of 
transformed stamen?, 
one is usually Tery 
Fig. 110. Ginger Plant. much enlarged, like 

the labellum of Orchidete, whilst the others ore almost undc' 
veloped. Within this whorl, there are three distinct stamens, of 
which, however, only one usually bears pollen; hut this is quite 
distinct from the pistil. The orarium is usually tbrcc-celled, though 
sometimes imperfectly bo, the partitions not being complete, so as 
to approach that of the Orchideie in character. The style is long 
and thread-like, dilated into an expanded stigma at the top. The 
fruit is generally a three-celled capsule. 

699. These plants are geneially objects of great beauty, either 
on account of the high degree of development of the coloured parts 
of the flower itself, or because of the rich and glo%ririg hues of the 
bracts. They arc, however, principally valued on account of tlie 
aromatic and stimulating propertiea, ^vhich the rbizoma of most 



4D8 ginger; tdrmeric ; cardamom. 

species possesses. This is best known in the common Gingei^ 
which is produced ^m a plant originally found in the south-east 
of Asia and the adjoining islands, but early transplanted to America 
and the West Indies, where it has been cultiyated with great 
success, the Jamaica Ginger being esteemed much superioi in 
quality to the Elast Indian. The diy Ginger of commerce is dis- 
tinguished into white and black; but the difference of colour 
wholly depends upon the mode of preparation. For both these 
kinds, the rhizoma is allowed to remain, until the anTmal stalks 
are withered : the best and soundest roots being selected for white 
ginger, they are scraped clean and dried carefully in the sun; hut 
the others are merely scalded and then dried. When a preserye 
is to be made of the root-stocks, they are dug up whilst in sap, 
the stalks not being then more than fiye or six inches long. For 
this purpose, the young roots are scalded, then washed in cold 
water, and afterwards carefully peeled. They are then soaked for 
three or four days, during which the water is frequently changed ; 
and being subsequently put into jars, a weak syrup is poured oyer 
them, which is afterwards exchanged for a stronger one, and so 
on for two or three times. The manner of cultivating ginger is 
extremely simple, requiring little care ; it is propagated with as 
much ease, and nearly in the same manner, as potatoes are in 
Great Britain. Other species of this tribe are valued for their 
spicy qualities ; such is the Turmeric Plant, formerly mentioned as 
yielding a beautiful yellow dye (397), of which the powdered root- 
stock is one of the constant ingredients with ginger, cardamoms, 
and other spices, in the celebrated curry-powders of the East 
Indies. The seeds also of some species, as the Cardamom, are 
aromatic, and are employed in medicine as cordials. The rhizoma 
of almost every plant in this order contains a large quantity ot 
starch, which might be employed in the same manner as Arrow- 
root ; but it is difficult to separate this in such a manner, as to 
free it from the pungent and resinous secretions with which it is 
intermixed. 

700. The order Mabantacels or Arrow-root tribe is so nearly 
allied to ScitamineaD, that some Botanist^ have associated them. 
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Ttey are, however, distinguished bj a variation in the position of 
the fertile stamen in the flower, — a character, which, as it is con- 
stant, is of great botanical importance, although apparently trifling; 
and there is also a difference in the structure of the seed. The 
properties also of the two orders are very distinct ; for whilst, in 
the former, the secretions have universally a pungent stimulating 
character, they are destitute of any peculiarity in the present one; 
so that the large quantity of fecula contained in their rhizomas 
may be separated in a very pure state. The plant from which 
Arrow-root is ordinarily derived is- a native of South America ; 
but it is now much cultivated in the West Indies, and in some 
parts of Hindostan. It rises to the height of two or three feet, 
has broad pointed leaves, and is cro^vned by a spike of small white 
flowers. Other species have more showy flowers ; such is the 
Canna^ sometimes cultivated in our hot-houses, the seeds of* 
which are so hard as to have received the name of Indian 
Shot. 

701. There are probably no Vegetable products that serve as 
articles of food to man, which are produced in such large quantity, 
with so trifling an amount of care and attention, as those afforded 
by one or two species of the order Musace^, or Plantain tribe. 
All the plants of this group are, like those of the two former, 
natives of tropical countries ; the Plantain itself is not at present 
known except under cultivation, and being now almost universally 
diffused through the warmer regions of the globe, it is diflScult to 
state what is its original habitation. The leaves of the whole of 
the order are characterized by the peculiarity in the distribution of 
the veins formerly mentioned (§ 231) as existing in the Plantain 
and Banana. In the structure of their flowers, we find a still 
nearer approach to the regular type. These arise in clusters, 
protected by a large bract enfolding many buds, which is termed 
a spathe. The perianth consists of six pieces, all of which are 
frequently of brilliant colours ; but. as three are generally ex- 
ternal to the others, they must be regarded as sepals of the 
calyx, whilst the inner ones constitute the corolla. They are all 
adherent at the bottom to the ovarium, which is consequently 
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ioferior ; and they sometimes present a degree of irregularity. The 
stamens are six in number, but some are not unfirequentlj unde- 
Teloped ; the anthers in many species are surmounted by a sort of 
crest resembling an expanded petal. The oyariuoi consists of three 
adherent carpels, which form distinct cells, each generally contaia- 
ing several seeds ; the styles are united into a single column ; but 
this separates at the top into three stigmas. The fruit is usually 
succulent. 

702. The two most valuable plants of this order are the Banana 
and Plantain ; the fruit is nearly the same in form and dze, bat 
differs in taste ; that of the former being sweet, somewhat re- 
sembling a high-flavoured but over-^ripe pear : whilst that of the 
latter is nearly insipid. Their other differences, however, are 
trifling ; and many Botanists consider that, as they are* only known 
in cultivation, they are not unlikely to be varieties of the same 
species. They are most splendid plants, the stems formed by the 
cohesion of the leaf-stalks varying from ten to twenty or even 
thirty feet in height, and the leaves themselves being three, four, 
or even ten or twelve feet in length. The rapidity of their growth 
is most extraordinary. They are propagated by the separation of 
buds or suckers; eight or nine months after these have been 
planted, they begin to form their clusters ; and the fruit may be 
collected in the tenth and eleventh months. When a stalk, on 
which the fruit has ripened, is cut, a sprout is put forth, which 
again bears fruit in three months. A cluster of bananas, produced 
on a single plant, often contains from 160 to 180 fruits, and 
weighs from 70 to 80 tbs. A spot of little more than a thousand 
square feet will contain from thirty to forty Banana plants ; and it 
is reckoned that from this number, in full growth, at least 4000 lbs 
of fruit may be annually obtained. Humboldt has calculated that, 
from the same extent of ground, only about 33 fcs of wheat or 
99 lbs of potatoes could be raised ; so that the Banana appe£ff8 to 
be 133 times more productive than the first, and 44 times more 
than the second. But this is not altogether true; since, weight for 
weight, the nutritive matter of the Banana cannot be compared 
with that of wheat or even of potatoes. Still, a much greater 
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number of individuals may be supported upon the produce of a 
piece of ground planted with Bananas, compared with a piece of 
the same size in Europe growing wheat ; Humboldt estimates the 
proportion as twenty-five to one. 

703. The Banana flowers and bears fruit through the whole year, 
so that a constant supply is afforded by such a plantation as that 
with which the natives of the countries where it flourishes surround 
their habitations. The labour of cultivating this is very slight ; all 
that is necessary being to cut the stalks that are laden with ripe 
fruit, and to turn up the earth round the roots about twice a year. 
When families settle, the first step towards their support is to esta- 
blish a Banana walk; which, from the rapidity with which the plant 
grows, is soon accomplished ; and this is afterwards extended as 
occasion may require. Humboldt remarks that a European tra- 
veller, newly arrived in the torrid zone, is struck with nothing so 
much as the extreme smallness of the spots under cultivation round 
a cabin which contains a numerous family of Indians. Three dozen 
good-sized fruits are sufficient to support a man entirely for a week. 
They are not only eaten fresh, but are. dried, like figs, in the sun ; 
and a sort of meal may be extracted from them, by cutting them 
in slices, drying them in the sun, and then pounding them. It has 
been well remarked that " the facility with which the Banana can 
be cultivated has doubtless contributed to arrest the progress of 
improvement in tropical regions. Necessity awakens industry, 
and industry calls forth the intellectual powers of the human race. 
When these are developed, man does not sit in a cabin, gathering 
the fruits of his little patch of Bananas, asking no greater luxuries, 
and proposing no higher ends of life, than to eat and to sleep. He 
subdues to his use all the treasures of the earth by his labour and 
his skill ; and he carries his industry forward to its utmost limits, 
by the consideration that he has active duties to perform. The 
idleness of the poor Indian keeps him, where he has been for 
ages, little elevated above the inferior animal ; the industry of the 
European, under his colder skies, and with a less fertile soil, has 
surrounded him with all the blessings of society, — its comforts, its 
affections, its virtues, and its intellectual riches." 
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7(M. The supply of food deriyed £rom the Plantain and Banana 
is not ,the only l)(!nefit afforded to man by the order Musacese. 
The gigantic leaves of other species are used for thatching Indum 
cottages, for a natural cloth from which the trayeller may cat his 
food, and as a material for basket-making ; and one species yields 
a most valuable flax, from which some ot the finest muslins of 
India are manufisuitured. The stems of most of them, consisting 
as they do of the united petioles of the leaves, are remarkable for 
the very large quantity of spiral vessels they contain, which may 
be pulled out in handfuls ; these are collected in the We3t Indies, 
and used as tinder. The juice of the firuit of one species is 
employed as a dye. 

705. The next order, Iridace^, or Iris tribe, is well known in 
this country by the wild species, commonly termed Corn-flagi^ 
which aboimd in moist and shady places, and by the more showj 
kinds introduced from abroad, which are now among our com- 
monest garden plants. The order is characterised by the peculiar 
arrangement of the leaves, which are said to be equitant. If we 
pull one from its origin, we shall find that what appears to be a 
flat expanded leaf does in reality expose but half its surface, the 
leaf being folded together, so that its under side is entirely con- 
cealed. These folds are adherent together at their upper part ; 
but at the lower they are commonly separated by a new leaf 
which may be thus represented ^^^^ I* is from the resemblance 
between the position of the external leaf and that of the legs of a 
man on horse-back, that it is said to be equitant or riding. These 
leaves may probably be considered as in reality very large bracts, the 
true leaves being undeveloped ; for the flower-stalks rise from be- 
tween their folds, just as they do from within the sheathing bracts 
of Musacese, &c. In the Iris, the external whorl of the flower, as 
well as its interior, is brightly coloured ; but this is not univeisal 
in the order. The three sepals are broad and spreading, and are 
often ornamented with a beautiful feathered crest ; the three 
petals stand erect, and curve over the centre of the flower ; and 
the stigmas are broad richly-coloured parts, resembling pet^ils, 
and spreading away from the centre. At first sight it might be 
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tLoaght that the Iris is almost destitute of stamens ; but if the 
stigmas be lifted up, these will be found hidden beneath their 
broad lobes ; they are three in number, and are remarkable for 
the peculiar position of the anthers, which have their faces (the 
side on which they open) turned towards the sepals, instead of 
towards the style The carpels also are three in number, and 
adhere together so as to form a three-celled ovarium, the parti- 
tions remaining distinct; but the styles coalesce into a single 
column. In the Crocus^ however, of which the common garden 
species is so cheerful an indicator of departing winter, there are 
some important differences of structure. The stigmas do not expand, 
but are rolled up; still they are very large, and seem too heavy for 
the style , so that in the Saffron Crocus they 1;iang down on the 
outside of the flower, like an orange-coloured tassel. The leaves, 
too, in the Crocus, are not equitant ; so that this species departs 
widely from the general character of the group, and in fact connects 
it with the Amaryllis tribe. The growth of the leaves and flowers 
in the Iris takes place from a horizontal stem ox rhizoma, which is 
not subterranean, but prostrate on the surface of the soil; and each 
successive yearly growth, instead of dying away as in other in- 
stances, continues in connexion with the foregoing ; so that a mass 
of stem, bearing apparently distinct plants, is sometimes produced 
to a considerable extent, and is sometimes prolonged into branches 
by the development of lateral buds. In the Crocus, however, we find 
the leaves and flowers springing- from a solid bulb, which must be 
regarded as a contracted stem ; this neither lengthens upwards or 
downwards to any considerable extent ; but the buds formed from 
it separate (as in the Orchis), and the old bulb perishes. 

706. The plants of this order are principally natives of the 
middle parts of North America and Europe, and of the Cape of 
Good Hope. They do not extend, to any great amount, between 
the tropics ; nor into the colder parts of the temperate zone. The 
very numerous species belonging to it spring up at the Cape of 
Good Hope, upon the commencement of the rains; and soon 
cover the parched and bare-looking plains, with a robe of the 
deepest green, adorned with all shades of gay and .sparkling 
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colours. Thej are more remarkable for their beautiful fiigiti?e 
flowers than for their utility. The chief product they afford is 
Saffron, the uses of which have been already described (§ 397)* 
The rhizoma generally contains nutritious matter combined with 
slightly aromatic secretions ; this is used as food in some places 
where Irises abound ; and that of the Iris Flofentinay from its 
agreeable odour, is employed under the name of Orris rooty as an 
ingredient in tooth and hair powder. In a few species the rhiaoma 
contains an acrid bitter principle, which has occasioned it to be 
employed with effect as an emetic and purgative. 

707. Another very beautiful tribe of plants, for the most part 
inhabiting the same localities, is that of Amartllide^ the 
N^arcissus tribe, of which the common Daffodil and Snowdrop of 
this country are examples. This is nearly allied to the last order, 
in the possession of a three-celled inferior ovarium, a single style, 
and a three-parted stigma ; but the stamens are here six in num- 
ber, and their faces are turned, in the usual manner, tow^ds the 
style. This is a very important character, for it is constant 
throughout the order; whilst the .opposite position is equally 
characteristic of the Iridese, serving to distinguish those members 
of each which are otherwise most nearly allied. The perianth 
consists of six portions, amongst which there is little difference 
in form or colour : but as they form two whorls, the outer one 
must be regarded in the light of a calyx. There is often, however, 
a departure from the regular form, in the partial development 
only of some of these. Thus in the Snow-drop the interior whorl 
is very small, and is almost contracted into the little fleshy bodies 
which are sometimes called nectaries. In the Narci^us, again, 
besides the two whorls of the perianth, there is a sort of fleshy cup 
or nectary, which is shown to be formed of the rudiments of an 
additional whorl, by being sometimes converted into an outer row 
of stamens, and sometimes into an inner set of petals, — a me- 
tamorphosis, which, in an allied genus is constant. The plants of 
this order generally arise from a scaly bulb^ which consists of a 
shortened expanded stem, surrounded by fleshy colourless leayes 
(§ 149), the true roots originating from its base; sometimes, how- 
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ever, the axis separates at once into roots, without this expansion. 
The leaves are usually sword-shaped, with veins running nearly 
parallel from one extremity to the other. 

708. It is interesting to remark that, whilst the external 
characters of the last two orders are so nearly the same, the minute 
differences which have been mentioned, — ^the number of the 
stamens and the portions of the anthers, — should indicate most 

mportant variations in their properties. For, whilst nearly all the 
Irideaa are harmless, and some are nutritious, the Narcissus tribe 
are characterized by their poisonous properties. These are prin- 
cipally apparent in the viscid juice of the bulbs of African species 
of Haemanthus, into which the Hottentots are said to dip their 
arrows in order, to render them venomous ; but they have long 
been known in other kinds. The narcotic odour of the common 
Narcissus was known to the ancients; as was also the emetic prin- 
ciple contained in its bulbs, which is at the present time sometimes 
employed in medicine. Its juices appear to combine narcotic and 
acrid properties, which are so powerful, that two or three drachms 
of the extract will destroy life in the course of a few hours. Many of 
the species of the genus Amaryllis^ which is especially abundant in 
South America, are distinguished for the fragrance of their flowers; 
this is much diminished, however, by the effects of cultivation, 
which causes the flower to become double. One species is cul- 
tivated for the sake of its roots, especially in Peru, where they aie 
eaten as potatoes are in this country. 

Order Liliacr£, or Lily tribe. 

709. The species associated by De Oandolle under this order 
may be advantageously separated, on account of their number, and 
their differences of structure, into three subordinate groups, the 
Asphodel tribe, the true Lilif tribe, and the Bromeliacea or Pine- 
Apple tribe. The Asphodel tribe includes the Hyacinth, Onion, 
Squill, &c. and is remarkable for the extreme simplicity of the struc- 
ture of all its parts, and for the strong similarity which exists in the 
flowers of the different species. They have all a perianth consisting 
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of six pieces of similar fonn^'size andcoloiir, arranged in tiro rows, — 
the outer one, therefore^ being caljx, and the umer one corolla. 
'Within the latter are six stamens ; and in the centre is a superior 
three-celled OTariom, which changes to a fimit containing many 
seeds, covered with a Mack brittle skin. Hie majority of ihe 
plants so diaracterized are qoite harmless, and remarkable either 
for their nse or their beantj. Their stems arise firom scalj bulbs, 
from the bottom of which the roots are dereloped. These bulbs 
(and others similar to them) may be r^arded as buds, in which 
the leaves are thick and fleshy, including a store of nutrimoit for 
the young plant, and the development of ^diich may be delayed 
(as in seeds) for an indefinite time, without the loss of their 
yitality. This is a beautiful adaptation to the circumstances in 
which these plants are formed to grow; fi>r they are naturally in- 
habitants of places which at certain seasons of the year are quite 
dried up, and whefe all vegetation would peridi, if it were not for 
some such provision as we find in the bulb. In places like the 
hard dry karroos of the Cape of Grood Hope, where rain fisdls only 
during three months in the year,— or the parched plains of 
Barbary, where the ground is rarely refireshed by showers except 
in the winter months, — and on the burning shores of tropical 
India, beyond the reach of the tide, and buried in sand, the tem- 
perature of which often rises to 180**, — bulbous-rooted plants are 
thus enabled to live, and to enliven such scenes with tbeir 
periodical beauty. 

710. Although, however, the bulbous structure, and herba- 
ceous vegetation, are very common among the Asphodel tribe, 
they are not universal ; for many plants have little or no trace of 
bulbs ; and some species, especially between the tropics, attain 
considerable size and age as trees. The most gigantic of the order 
is the Dracasna Draco of the Canary islands, from which the re- 
sinous colouring material named Dragon's Blood is derived ; one 
of these has been stated to be between 70 and 75 feet high, and 
465 feet in circumference at the base, and to have been a very 
ancient tree in the year 1496. The principal differences in the 
structure of the familiar plants of our own climate, are to be found 
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in the varieties of degree in which the parts of the calyx and 
corolla are united to each other, and in the formation of a stem 
covered with leaves, the first rudiment of the aborescent stems 
and branches of the tropical species. In the Onion^ for example, 
all the parts of the perianth are distinct ; but in the wild blue 
Hyacinth, or Blue-Bell (as it is more commonly termed) they 
cohere nearly to their points ; and in another genus they are com- 
pletely glued together. Again, in the Asparagus^ the stem, when 
full grown, is repeatedly branched, and covered with little taper 
leaves, so as almost to resemble a Dracaena in miniature. Through- 
out this order, the leaves are long and narrow, like green straps, 
>vith simple parallel veins, sometimes much resembling those of 
Grasses. 

711. Many of the plants of this order are great favourites in 
gardens on account of their showy flowers ; and of the foreign 
species, several are easily naturalized in this country. Such are 
the Asphodels themselves, which are not natives of Britain, but 
which have long been ornaments of our gardens. The bulbs 
generally contain a large quantity of fecula, which is usually 
mixed, however, with a peculiar secretion that imparts to it a 
strong and frequently unpleasant taste, together with powerful 
medicinal properties. In the Onion, Garlick, Shallot, and other 
plants belonging to the genus Allium^ the taste is such as to render 
them valuable to give flavour to other articles of food, whilst the 
more active principle is only present in small quantities ; and many 
of these, when the quantity of fecula is increased by cultivation 
(which does not increase the amount of peculiar secretions in the 
same degree) are themselves employed as articles of food, especially 
when their taste is rendered less strong and acrid by the heat 
employed in their preparation, or by the warmth of the climate in 
which they grow. Garlick and onions have been esteemed in Egypt 
from very early times; and the account of the traveller Hasselquist 
shows, that there is good reason for the superior value there set on 
them. " Whoever," he says, " has tasted onions in Egypt will 
allow that none better can be had in any part of the universe. 
Here they are sweet, in other countries they are nauseous and 
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Strong; here they are soft, i^hereas in the northern and other 
parts they are hard, and their coats are so compact that they are 
difficult of digestion. Hence they cannot in any place he eaten 
>vith less prejudice and more satis&ction than in Egypt." The 
onions of Spain and Portugal, and eyen those of the South of 
France, are for the same reason yery superior to the common 
onion of our gardens, heing of a much larger size, and more mild 
and succulent ; yet the latter is looked upon, by the rustic m- 
habitant of many parts of Britain, as his chief vegetable dainty ; 
and the garlick, which is too strong for most people in this countiy, 
is equally relished by the poorer classes on the continent as an 
adjunct to their black bread, and eyen by the rich as an. ingredient 
in their dishes. 

712. The common Hyacinth deserves especial mention on 
accoimt of the interest taken in it for the sake of its beautiful 
Howers, and the numberless varieties of these virhich cultivation 
has induced, rather than for any particular service of which it 
is capable. The Dutch florists, who have particularly attended to 
this tribe, had at one time upwards of two thousand varieties of 
one species ; and although the rnania for speculating in Hyacintb 
and Tulip bulbs has now long since passed, these still fonn a 
branch of Dutch commerce by no means unimportant. The Squill 
bulb, preparations of which are much employed in medicine as 
emetics, expectorants, &c, is acrid, bitter, and nauseous to the 
taste ; it is a native of the South of Europe, growing freely on 
the sandy shores of Spain, Italy, and Greece ; it sometimes attains 
the size of a man's head. The Asphodels also contain a bitter 
principle, which is removed, however, by boiling; one spedes 
which covers immense tracts of land in Apulia, affords abundanct? 
of nutritious fodder for sheep ; and pigs are said to be so fond of 
the bulbs, that they will unearth the roots to devour them. 

713. One of the most interesting tribes belonging to this 
extensive group, is that of the Aloe and its near allies, most of 
which are highly ornamental plants, whilst some afford a reiy 
serviceable drug, and others supply products capable of being 
applied to many important uses. They are remarkable for the Iai]g8 
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size of the leares, whicb are thick and fleshy, and which some- 
times attain the length of eight feet or eyen more ; each terminates 
in a hard sharp point, ahout half or three-quarters of an inch in 
length, and in appearance not unlike the claw of a heast of prey ; 
so that a hedge or fence made of a series of these plants is quite 
impenetrable to cattle, and almost so (in consequence of the great 
toughness of the leaves) eren to man, unless well provided with 
cutting instruments. The proper juice of the Aloe is very bitter 
and stimulating ; and the extract made from it is much used in 
medicine as a purgative. The species which yields it in the largest 
quantity, and in the most active form, is cultivated at the Cape of 
Good Hope, whenee large quantities of it are imported into this 
country ; the drug is also obtained from several species that grow 
in Barbadoes, but this is less pure than the other, and is principally 
used in this coun^ by farriers, &c. 

714. Nearly allied to the Aloe is the Pkormium tenaxy the 
plant which yields the (so-called) New Zealand Flax ; the fibres 
of which are very much stronger than those of hemp, whilst they 
may also he prepared in such a manner as to become beautifrilly 
white and lustrous, like silk. Many attempts have been made to 
propagate this valuable plant, both in Britain and in Australia; 
as yet, however, these have not been attended with any great 
success. Still it is imagined, that, if its cultivation were ex- 
tended to a considerable amount in its native clime, the New 
2^ealand Flsa* might be introduced into this country at a price 
far below that of Hemp and Flax, whilst superior to them in 
quality 

715. The points in which the plants of the true Liljf tribe 

differ from Asphodels are not striking or numerous. The leaves 

are similar, being narrow and strap-shaped, with simple parallel 

veins ; and these, together with the flower-stcJks, shoot up from 

underground bulbs. Moreover, if the flower of the Tulip or Lily 

be examined, it will be found to consist of six leafy portions, 

similar in colour, size, and fbrm, and differing only in positi<m, 

just as in the Onion tribe. Further, these envelope six stamens, 

within which is a three*celled ovarium, containing a number of 
15 



510 ULT, TUUPy PCfS-APFUL 

omles in eacb ceD. The two groopSi howerer, are more diffenot 

in their general diarMten than their agreement in these parted 

woold laid ns to suppose. Hie THj tnbe are rsmaikahle for thea 

greater general derdopment^ and the fiir soperior siae of their 

flowers : this beeomes apparent, when we compare Ajsphodels and 

Hyacinths, pretty as thej are, with Tulips, lilies. Grown Impociah, 

&C. The particobr charaeler hy which tiiey can be beet dii- 

tingoiahed, is deiired fitmi the natore of dieir seeds; iriiidi 

instead of haTii^ in the TiKnoceB, as in the Aqphodden, a hard 

blade brittle coat, has a soft pale qpongy integnment. Moreora^ 

they attain their greatest derdopment in the warmer parts of die 

temperate sone, rather than in the eqninoctial region. Tbeir 

jnioes, too, are mnch less impregnated with pecoliar secretions; «> 

that the bnlbs are more ediUe. Some of them are colthrated 

abroad as the potato is here, especially in Siberia; in this cooatiy 

they are generaDy used for emollient poultices. Hie scent of the 

lily is 8o powerfbl that it distresses many peiaona to haTstiie 

flowers near them, especially in a room ; bat that of a qpeciei 

coltiTated mider the name of the Tuberose la niudi more powerful, 

especially in the erening. This is one of the flowers that has been 

seen to emit electric sparics, which are supposed to be <^ eledrie 

origin. The Tulip, on the other hand, is a scentless though t 

rerj showy flower. It has been chiefly rendered famous by the 

commercial gambling of the Dutch, a ce nt ury or two aga To 

such an excess were fictitious speculations carried, that the-mad- 

ness of the period was not unaptly termed Tulipomania. Smgle 

bulbs were bargained for, to be bought or. sold, for upwards of 

£500 apiece. 

710. The subdirision of BrameUacedt^ or the Pine^Apple tiibe^ 
is separated by some Botanists to a considerable distance fiom tlie 
others, on account of the hard dry character of the leayes, and die 
firm herbaceous structure of the calyx, the sepals of which are not 
coloured as in the preyious tribe. The most characteristio spedei 
is the Pine-Apple, which.is beliered to haye heeaOL or^inaDy con- 
fined to the New Worid, and to hare been propagated tiienoe^ hj 
the eariy discorer^ to those parts of Ana and Afirioa in iMA 
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it has been subsequently found apparently growing wild. It 
18 not known to hare been cultivated in England until tke 
end of the 1 7th century ; but at the present time, the skill and 
attention of British gardeners haye rendered the fruit grown in 
this country more prized for flavour and elegance than tlmt pro- 
duced in its native climates. Great expense, however, is in- 
curred for this purpose ; so that a Pine which might be bought 
for six-pence in a West Indian market costs the English grower 
almost as many pounds. This is very different from oidinary 
fruits, consisting of a large number of ovaria with their perianths 
grown together and become succulent, somewhat as in the 
Bread-fruit (§ 673). 

717* To this tribe properly belongs the Agatie or American 
Aloe, which} from its strong general resemblance, is commonly 
associated with the true Aloe. Its various species were originally 
natives of tropical regions^ where alone they attain their proper 
size ; but they have been introduced into the South of Europe, 
where they will grow wild in the open air. The leaves have very 
much the character of those of the Aloe ; and j&om the midst 
of them is sent up at long intervals a tall and elegant flowering 
stem, which attains a height of from 20 to 40 feet, growing very 
rapidly when once its development begins. This rarely takes 
place, however ; the times of flowering in Mexico are fix>m eight 
to eighteen years apart ; and in the specimens grown in this 
country, the interval is so much prolonged as to be commonly 
reputed a hundred years. The fibres which miay be obtained 
from the long straight veins of the leaves of the Agave are very 
strong, and may be employed for various useful purposes. They 
are tougher but less elastic than those of hemp ; and being very 
durable, they are of great utility to the inhabitahts of the coun- 
tries v^here these plants abound. When the hard point is forcibly 
separated frx>m the leaf, especially after this has been soaked in 
water, it draws with it a bundle of these fibres ; and these may 
be employed as coarse thread, whilst the point itself is used as a 
needle; whence this natural product has been called *' Adam's 
needle and thread." The fibres are employed in Mexico to make 
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a strong twine, of whicli are composed the ropes that are com- 
tnonl J used there in the mines ; and on the Western coast of' 
that part of America, rigging for ships is made of them. The 
Mexicans cultivate it largely, however, for another purpose. 
When the Agave has arrived at maturity, a spirituous liquor is 
obtained by tapping the stem, which is a favourite beverage of 
the lower classes, under the name of Pulque. A good plant 
yields from eight to fifteen pints of pulque per day^ during two 
or even three months ; and the large quantity consumed may be 
judged of from the fact that^ before the Revolution, a very smaQ 
municipal duty exacted at the gates of the two large towns, 
Mexico and La Puebla^ upon the pulque brought into them, 
amounted to about £170,000 sterling a year. Several species 
of Aloe are capable of affording very strong and valuable 
fibres; and among these is one known in the West Indies 
under the name of the silk-grass*plant, the fibres of which are 
so extremely like those of white silk, that the importation of 
them into some coimtries is forbidden, in order to prevent im- 
position. 

718. Nearly allied to the Lily tribe is one of which therm^nben 
are as distinguished for their poisonous properties, as for the beauty 
of their flowers. This is the CoLcmcACEiE or Meadow Saffixm tribe, 
the flower of which, like the Lilies, has a double perianth, all whose 
parts are alike in form, size, and colour; it has also snx stamens, 
and a superior three-celled ovarium. The Golchiciun (Meadow 
Saffron) itself is very like a Crocus in its flower; hut its superior 
ovarium prevents it from being confounded with the tribe to which 
that belongs. Other species approach very closely in general aspect 
to the AsphodeleaB ; but they may be easily distinguidied by three 
marks. In the first place they have no bulbs, but a solid knob or 
swollen under-ground stem, like that of the Crocus; secondly, 
the facs of the anthers is turned, as in the Indeed, to the outer Me 
of the flower ; and thirdly, the styles of the several carpels remain 
distinct, so that there are three instead of one. The Meadow 
Saffron is remarkable for the singular form of its flower, and for 
the mode in which it is connected with the bulb: the portion? 
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of the perianth are united so as to fonn a tube, and Urn is 
immenselj prolonged (sometimeB to the extent of 8 oi 10 Inches) 
Bhootiug up directly from the tuber, without being supported by a 
flowcF^tallc. Ab the ovarium lies near the bottom of this hibe, 
whilst the sttunenB are situated in the expanded part of the flower, 
the styles are necessarily Tery long ; and the performance of their 
peculiar function under such circumstances is extremely curious. 
The Meadow Saffiron 
of this country is 
termed ColrAieum 
autumnale, from its 
' peculiar season of 
flowering, which is 
in September or Oc- 
tober. The flowers 
are laige, and of pale 
purple; they spring 
up without leaves, 
forcinff themselves 
through the soil, and 
expanding just abore 
the suriace. They 
then wither away; 
but the seed-vessel, 
being then scarcely 
elevated above the 
bulb, is protected be- 
neath the ground 
during the winter. la 
spring, the leaves are 
put forth, and they 
Fig. 111. Calctiiaum Antniniule. A, bnlkwith ceatj up with them 
the seed-capsules, 
which then ripen. 
The bulb, however, is at this time exhausted ; and a new one ii 
formed at its base, from which the flowers of the next season are 
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developed. These bulbs contain (as in other instances) a large 
quantity of starch; and this, if freed firom their peculiar secretionS) 
is highly nutritious. But the juices are rery acrid aoid powerfiilly 
irritating ; so that the bulbs of most of the species, especially the 
Colchicum and Yeratrum (commonly called White Hellebore) are 
of a very poisonous character. Their properties are such, however, 
as to render them very useful when properly administered as 
medicines ; and these they possess in the greatest intensity about 
June or July; at which time, therefore, the bulbs should be 
gathered. The active principle exists also in the seed-coats, £rom 
which it may be extracted by spirit of wine. It is said that the 
bulbs of some species of ColchicaceaB are eaten, without injurious 
effects, in the south of Europe. The order is pretty widely dis- 
tributed over the globe, but especially abounds in the northern 
hemisphere. 

719. The order Jungacks, or Busk tribe, has apparoitly but 
little relation with the tribes last described ; yet if its structure 
be closely examined, it will be found to be similar in all essential 
particulars with that of the Lilies, Asphodels, and Meadow Saf- 
fron. Many of the commonest Rushes are humble leafless plants, 
with stiff slender wiry stems, and little clusters of dingy flowers; 
others are still smaller in stature, but possess distinct leaves. These 
are usually long and narrow, resembling those of the Grasses. The 
structure of the flowers can scarcely be made out, except by the 
aid of a magnifying glass and a strong light, on account of their 
minuteness and dull colour, and also through their being closely 
packed in clusters. When carefully examined, however, each 
flower will be found to possess a spreading perianth of six pieces, 
of which three external form the calyx, and three internal the 
corolla; on the out»de of these are two or three bracts, so like 
them as scarcely to be distinguished from them, except by their 
position. From within the flower arise six (sometimes only three) 
stamens ; and in the centre of the latter is the superior ovarium, 
which has three angles, indicating its formation from three carpels, 
and also three stigmas; but the style is single. In the two 
Rashes, the ovarium has three cells ; but in some other species it 
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is one-celled, from the absence of the partitions ; the placenta is 
central, and commonlj bears three ovules. The seed-vessel ofteh 
contains but one seedy the rest of the ovules .being undeveloped ; 
the seeds are enveloped in a pale soft skin. Now it will be 
observed that there is very little essential difference between 
the flowers of the true Rushes, and those of the Lilies and 
Asphodels, the number and arraDgement of the Sepals, Petals, 
Stamens, and Carpels, being in all the same. The difference 
chiefly consists in the degree of development of the calyx and 
corolla, which is greatest in the Lilies, less in the Asphodels, 
and least of all in the Bushes, which may be regarded as the 
lowest of the Endogenous tribes whose flowers are constructed 
upon a regular plan. 

7?^ The Juncacese are chiefly found in the cdder parts of the 
world, and even in the coldest, two being natives of the ungenial 
climate of Melville Island. From the absence of higher orders of 
plants in such countries. Rushes form a large part of their whole 
vegetation; thus in arctic regions they are estimated at ^, whilst 
in temperate latitudes they are but ^, and in tropical countries 
7^. The uses to which they are applied by man are few. They 
are employed, as are also other plants belonging to the Sedge 
tribe (§ 733), for making chair-bottoms, baskets, mats, &c. ; and 
before carpets came into general use, the floors even of palaces 
were strewed with them^ It is on record that one of the chai-ges 
of extravagance brought against Cardinal Wolsey was, that liis 
room was strewed with fresh rushes as often as once a week. The 
cellular tissue fllling the interior of the stems of Rushes,- which 
has very much the appearance of pith, is in great request, in 
country places, to form the wicks of candles, hence called rush- 
lights. The Juncaceae usually grow from a rhizoma, which is 
often itself branching, and which sends out long spreading roots. 
Hence they are employed, with other plants of a similar character, 
to strengthen embankments raised to keep out water from low 
lands, by binding together the soil of which they are composed ; 
it is in Holland that they are of the greatest service for this 
purpose. 
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721. Palms were called bjtiniisiu the Princes of the T^eteUt 
kingdom; whilatto Lilies heaarigaed the designation of Patridaiu 
or Nobles. The Palms exceed most other plants in eise, and 
surpass them all in gtandeur and majesty of aspect. Tb^ 
naturally, ttierefore, commanded the earliest attentiim of mankind; 
and the innumerable purposes to which their fruit, their lesTci, 
and their stems hare been applied as food, clothing, tmd shdtci, 
hare worthily retained for them &at regard which their besotj 
at first excited. They all bear a stnmg general res^blance to 
each other, and hence were early distingaiahed by a peculiar nanK. 
They are mostly remarkable for the size and strength of their 
stems, which usually shoot np to a great height from the groond, 
tapering grace- 
fully from the 
base to the sum- 
mit, and sa^ 
mounted with 
a magnificeot 

down of g^SD- 

ricIeaTes. These 
towering statu 
(which, whai 
growing in shel- 
tered situatioiui 
are often per- 
fectly straight) 
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ground; and these extend to the length of 500 feet ; Buch ia the 
common Cane, which differs from the Bamboos and other Cuney 
properij so called (which belong to the Grass tribe) in having a 
■olid instead of a hollow stem. Although the trunk usually sends 
out no branches, it occaslonallj subdivides into two, and these 
^un aeparate, as in the Doum Palm of Egypt. The Palms are 
renaricable for the prodigious derdopment of their organs ot 
iructificatiou. A sii^ bunch of .the stamuiiferous flowers of the 
Date contains about 13,000; whilst another species has been 
estimated to bear above 200,000 in one cluster, and three times 
that number on each individual. 

722. Although the flowers are frequently complete,-~«ach 
Gontuning both stamens and pistils, — they are more frequently 
polygamotu, that is, both complete and incomplete flowers are 
borne on the same individual. They are crowded together in 
large olusters upon a stalk which is termed a tfiadix, having an 
enormous bract developed from its base, termed the tpathe, which 
enwraps them all. The perianth consists of ux pieces, in two 
series, forming there-' 
fore a calyx and 
corolla ; the outer 
whorl is often the 
smaller. The stamens 
are commonly Ax in 
number, sometimes 
however only three, 
and occBwonally in- 
definite. The ovaiy 
is superior, gaierally 
Pig. lis. Howew »nd (hdt of Coooa Not Palm, jjji^ ;„.„ ,l,^_ 
B,it>iidDlfeHnu flower. C, i^rtUifeHW. flower. A, " . " . ^ 
■eoUon of ftnit; o, uau, or peiloaip; b, iheU or ^^>^ <" which each 
endooup \ Cy tOMmea ; d, cavity within it ; c, em- contains a seed ; the 
bryoi / »pertnie of abelli g, rudiment of other gtvles and Stkmasof 
wertore, ," , , 

the three caipeu are 

more or less adherent. In the ripe fruit, however, it is com- 
m<mly found that the seed of only one cell has been developed; 
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and that the other cells are therefore ohliterated. In the common 
Cocoa-nut we haye an example of this ; the firoit, when corered 
with the husk, is evidently three-lobed; and when the husk is 
ietached from the shell, the latter exhibits three spots upon its 
rounded end, of which two arc hard, whilst the other is soft and 
easily perforated. The fibrous husk is the outer ^rall of the 
oyarium ; the shell is the inner waU, with which the seed is in 
close contact. If the Cocoa-nut be cut through lengthways, by a 
section pas^ng through the middle of the soft spot, it will be fomid 
that the small embryo is situated just beneath it, lying in the midst 
of the firm fleshy albumen; and we understand, therefore, that 
the two hard spots indicate the positions of the two embryos 
which hare not been deyeloped. In the Date-Palms, the stami- 
niferous and pistilliferous flowers grow on separate trees ; and the 
fertilization of the latter is dependent upon the conveyance of the 
pollen from the former, which is usually accomplished by tiie 
agency of the wind, of insects, &c. But if unseasonable weather, 
or any accident should prevent this, the Date crops entirely M, 
or the fruit is degenerate and unfit for food. In order to prevent 
such an occurrence, the Arabs, many tribes of whom rely almost 
entirely on this tree for their supplies of food, have long been 
accustomed to gather the stamineous clusters, and to hang them 
over the pistiUine flowers; and they even lay up stores of 
pollen from year to year. When they make inroads into the 
districts inhabited by hostile tribes, they cut down the stamen- 
bearing palms, as one of the most severe injuries they can inflict. 
It is on record that the threat of doing so, on the part of those 
attacked, once warded off an invasion. The Ghrand Seignor having 
meditated an invasion of the city and territory of Bassorft, the 
prince of that country prevented it, by giving out that he would 
destroy all these palms on the first approach of the enemy, and by 
that means cut off all supplies of food from them during the siege. 
The facts that had been well ascertained by the experience of ages 
respecting the Date-Palm, were very important to Linnaeus, in 
supporting the doctrine of the relative functions of the stamens 
and pistil, of which he was the first to give a correct exposition ; 
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for althougb this is now uniyersally admitted to be correct, it was 
at first* like other novel doctrines, most vigorouslj opposed by 
many. 

723. The Stems of Pahns are ihe best of all examples of 
Endogenous structore. They are frequently so dense externally, 
as to bear the stroke of a sharp hatchet without injury. This is 
caused by the rery close interwearing of the woody bundles that 
descend from the leaves, with those previously forming the exterior ; 
fi>r although they at first pass down through the soft centre of the 
stem, they direct themselves outwards near its bottom, and pene- 
trate like roots into the exterior mass of fibres already thickly 
interwoven. In most of the species with long slender trailing 
stems, the exterior is additionally hardened by a copious deposition 
of silex, as in the Grasses ; this is especially the case in the Battan, 
which will readily strike fire with steel. 

724. Palms are exclusively confined to the regions bordering 
on the tropics in both hemispheres. They scarcely range beyond 
40" north and south of the equator; but particular species are 
found somewhat beyond these limits. Their chief habitation is 
South America, where they mostly abound in the low and humid 
parts of the country, though some species rise upon the sides of 
mountains, almost to tiie limits of parpetual snow. In general 
each species is confined within very narrow limits ; it is related 
by Humboldt, that in travelling through the central part of South 
America, he found a new species at almost every fifty miles. 
Although nearly two-thirds of the Palms at present known are 
natives of South America, none have yet been found in South 
Africa, where the distance from the Equator is the same. Some 
species, however, appear to be very easily spread by the agency of 
man, or by natural causes; and this, by the kind provision of a 
beneficent Creator, is especially the case in regard to those which 
are most capable of being made usefrd to him. The Cocoa-nut 
for example, is found in almost all the islands of the Polynesian 
Archipelago ; even in those as yet untepanted by man, which have 
been upraised by the agency of minute coral-building polypes, 
from the depths of the sea. This is easily accounted for, when it 
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18 considered that tbe Cocoa-nut may float a long time iii the 
sea, without the seed receiving any injury, in consequence of its 
protection by the fibrous husk and dense shell ; but when cast 
up by currents of the ocean on the low shores of these islands, the 
husk gradually separates, under the combined influence of the 
sun, air, and occasional moisture, and allows the seed to be acted 
on by those influences which will excite it to germination. The 
Cocoa-nut, like other species which are capable of living in a 
variety of conditions, has a great tendency to run into subordinate 
vareties ; and as many as thirty o£ these are sometimes known to 
the natives of a single island, whose attention is called to them by 
the important benefits they derive from them, and who distinguish 
them by different names. The same is the case, in a less d^|ree, 
with the Date Palm, and with other species. 

725. It would be impossible here to enumerate all the uses 
to which the various parts of these important trees, and heir 
products, are applied, by the inhabitants of the countries where 
they abound ; since these include almost every one for which all 
other tribes of the Vegetable Kingdom are employed by those 
that respectively possess them. Wine, oil, wax, flour, sugar, salt, 
says the celebrated traveller Himiboldt, are the produce of this 
tribe ; whilst their own fiibric affords the materials of the habita- 
tions, vessels, weapons, and clothing, of many nation^. A few, 
only, of the more remarkable of these uses can here be adverted 
to. The exterior of the stems, of most spedes, affords a wood 
which is extremely valuable for its hardness, sometimes even 
taking a very high polish ; in many countries, this is the only 
kind of timber which the inhabitants possess ; and it must there- 
fore serve all the purposes for which wood is required. Of the 
hardest parts, weapons are usually manufactured; and these 
possess such density, as to be no unfit match for those of iron. 
Sections of the stem, the soft interior being removed, are converted 
into drums ; and the stems, split lengthways, and channeled out, 
are employed as conduits for water. The soft interior, in most of 
the large-stemmed species of the Palm tribe, resembles the pith 
of Exogens in its fireedom from woody bundles, consisting entirely 



USES OP PALMS. 521 

cf cellular tissue; and it usuaUj contains a large quantity of 
starch, iwhich renders it very nutritious. This is obtained as food 
from many species, but especially from what is called the Sago 
Palm, in which it is particularly aoundant. The unexpanded 
buds also, at the extremity of the stems of many species, furnish 
a wholesome article of food this is especially the case ii^ a species 
known in the West Indies by the name of the Cabbage* Palm, 
from the similarity in flavour between its buds, when boiled, and 
ordinary Cabbage. This palm, when growing by itself in &vour« 
able situations, is one of the stateliest and most elegant of the 
whole race ; the author has himself seen one in the island of St. 
Vincent, the height of which was said to be above 200 feet. But 
when growing in thick woods, which prevent the full influence of 
the sun upon its bud, the stem is dwarfed ; and it is then not 
unfrequently cut down for the sake of the product just named. 
At the base of each leaf of many Palms, there is a sort of sheath 
composed of a fibrous network, which is probably a modification 
of a stipule ; this is used by the Indians to form cradles, and also 
a sort of coarse doth. The leaves are used entire to form thatch, 
fences, and fuel ; the midribs furnish oars ; and the fibres of the 
leaves, like those of the husk of the Cocoa-nut, are spim into 
thread, from which cords, cables, and woven fabrics of various 
degrees ot fineness are manufactured. The rope made from the 
fibres of the Cocoa-nut husk, which is known imder the name of 
Coir-rope, is nearly equal in strength to hemp, and is considered 
superior to it for cables on account of its great elasticity. The 
sap of 'the Palms, which flows in great abundance from the spathes 
when wounded, is a very pleasing beverage, and contains a con- 
siderable quantity of sugar; this may be separated by boiling it 
down ; or it may be converted by fermentation into alcohol so as 
to make a sort of wine (the Palm Wine of Africa), or to afford 
the material for distilling spirit (the genuine Arrack of India). 
Many of the Palms furnish a fruit which is wholesome and palat- 
able, as well as of great value, from the large amount in which it 
is produced. The Cocoa-nut is well known to Europeans as of 
this character ; and when picked in its young state, it is far more 
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eatable, than wnen grown to the Bf^ at which it mnst be I^ in 
order to bear a long Toyage without injmy, and at which abne, 
therefore it is known in this countiy. Its oil, as fimnerlj stated, 
has now become an important article of commerce ; and fix>m its 
shell many nsefiil utensils are manufactured by the Indian nations 
amongst whom it grows. The Date, however, though less known 
in this country, is not less important to one portion of the human 
race than the Oocoa-nut to another, A considerable part of the 
inhabitants of Egypt, Arabia, and Persia, subsist entirely on its 
fruit; and upon that which does not properly ripen, and upon the 
ground date-stones, the camels are fed. A sin^e Date-palm wiH 
bear upwards of a hundred-weight of dates in a season, and 
sometnnes more than twice that amount They come into bearing 
at from six to ten years of age; and are fruitful for upwards d 
two hundred years. To all the uses already enumerated, the tree 
itself is applied, and many more might be mentioned; for so 
numerous are they, that, as Gibbon informs us, the native writers 
have celebrated in prose and verse not less than 360 different 
purposes. It is very interesting to observe that, over a large pert 
of the district in which the Date Palm abounds, none of the 
Corn-grains can be raised, in consequence of the extreme dryness 
of the soil, and the want of moisture in the air. The sea-shores^ 
the banks of rivers, and all parts of this r^on in which tha:e is 
humidity, are exceedingly fertile ; but along the verge <^ the 
desert, and in the smaller Oases or islands which are here and 
there met with as spots on the vast wilderness of sand, the Date- 
palm is the only vegetable upon which man can subsist. The 
more lowly vegetables are mostly of the Cactus or Euphwbia 
tribe, whose juices are usually too acrid to allow of their being 
used as food. About two hundred species of Palms are known, 
of which there is not a single representative in Britain. It has 
been estimated that the total number of species may probaUy 
amount to a thousand, many hundreds yet remaining to be dis- 
covered. 

726. Allied to the Palms in the arborescent character of their 
stems, and in some d^ee, also, in the structure of their oigans 
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of fimctification, is the small Cftder of PAifDANEiB, or Screttpines. 
Their chief peculiarities consist in the spiral arrangement of the 
leaves, from which the common name is derired ; and in the 
peculiar mode in whidi the roots descend, to which attention has 
already heen directed (§ 110). The flowers are dioecious or po- 
lygamous; the perianth is wholly wanting, and there is only a 
sii^le stamen. The carpels are partly adherent, and each contains 
a single seed. A large numher of flowers are clustered, as in the' 
Palms, on a single spadix. The hest^known species of this order 
is cultivated by the Malays and in Japan, on account of the per- 
fume of its staminiferous flowers, which is said to be one of the 
richest known. The fruit is eatable ; and the various parts of the 
tree are used, in the countries where it abounds, for the same 
purposes as those to which the Palms are applied. 

727. Nearly alli^ to the Pandanesa in regard to its organs of 
fructification, though veiy different in aspect and habit, is the 
order TyphacejE, the BtiUrush tribe. These are for the most part 
low herbaceous plants, growing in marshy placeis in temperate 
climates. The common Bullrush, however, of this country, is not 
well adapted for the examination of th6 flowering system, as this 
is so extremely small as not to be readily distinguished. A better 
illustration is the Bur-reed (Sparganium) some species of which 
may be found in most parts of the country, growing in ditches 
or pools, or by the banks of rivers. One of the most common 
is the S. ramosum, or Branching Bur-reed, which rises to the 
height of two or even three feet, and branches from the very 
ground. Its leaves (or bracts) are narrow, and shaped like a 
short straight sword-blade, sheathing the flower-stem at their 
lower part. At the extremities of the branches appear round 
balls of flowers, some of which are bright green, others bright 
yellow ; the latter are most numerous, and are placed above the 
others. The former consist of pistilKferous, the latter of stamini- 
ferous flowers. Such an ^arrangement is almost universal, when 
the two sets of organs are disposed in difierent flowers on the same 
plant ; the evident purpose being that the pollen, when set free 
from the anthers, shall fall naturally on the pistils. If we open 
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one of the yellow balls, we shall find that it consists of a cluster 
of separate flowers, each haring a calyx composed of three long- 
stalked narrow sepals, surrounding six stamens, the anthers of which 
droop, in consequence of their weight being greater than the fila- 
ments can well support. In the pistilline flowers, the sepals are 
broader and shorter, being rolled round the pistil, and seated doie 
upon the receptacle, without any stalk. The OTariuna is one-celled, 
and contains but a single OTule, which hangs firom its summit It 
is surmounted by a stigma^ which is partially deft into two. Other 
plants of the order differ from the Bur-reed in some of these par- 
ticulars; in the Bull-rush, for example, the calyx is entirely wanting, 
being merely replaced with a quantity of delicate black hairs ; and 
in some species there are but three stamens. The essential cha- 
racter of the order is derired finom the incompleteness of the flowers, 
and especially from the structure of the ovarium, in which no trace 
of the number three can at any time be detected. 

728. The Typhaceo are principally confined to the northern 
hemisphere, and few arc found in equinoctial regions. Thej 
are not of much direct importance so m^, possessing no proper- 
ties which differ from those of ordinary Rushes and Sedges. Like 
some of these, they giro an appearance of luxuriance in cold and 
damp situations, and afford fodder fot cattle, though poor and 
scanty, in situations which are otherwise barren. 

729. Another group of incomplete Endogens is that of Ar ACRiE, 
the Arum tribe. Of these, one species is extremdy common in 
our hedges, and is known by the name of Wake-robin, <x (to 
children) by that of Lords and Ladies. The leares of this group 
seem to offer an exception to the general parallel^-Teining of 
Endogenous leayes; rather resembling the reticulated leares of 
Endogens. But this is more in appearance than in reality ; since it 
will be obserred on careful examination that the reins are branthid 
(like those of the Ferns) rather then netted, and are in great 
measure destitute of the lateral minute branchlets nniring with 
each other, to which the appearance of Exogenous leares is chiefly 
owing. The common species of our hedges is distinguished by the 
brown spots upon its leares. l^Iany Arums hare large tuberous 
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underground stems; which, although acrid and eren poisonous 
when raw, may be rendered fit for food by slicing, washing, an(i 
boiling. The flowering system of the Arums presents many points 
of interest. The first thing we notice, is the large spathe wrapping 
round a central column or spadix, on which the minute flowers arc 
crowded. In the common British Arum it is green ; but in others 
it presents a most beautiful rariety and richness of colour. Some- 
times it opens widely like an inverted bell, the mouth being a foot 
or more in diameter ; in other instances., the summit is prolonged 
on one side into a long slender tail. The spadix is sometimes com- 
pletely covered with flowers ; but in other species (as in that of 
Britain) it is bare of flowers at its upper part ; and it then not 
unfrequently assumes very strange shapes and lively colours. In 
the Dragon-Arum of our gardens, it is a long purple horn, pro- 
jecting from a large deep purple spathe ; in others it hangs down 
from the spathe like a slender tail ; and in some cases it is enlarged 
into a fungus-like excrescence of disagreeable appearance. 

730. If we open the spathe of the common Spotted Arum, we 
B A C should find It to be whitish in its 

interior, and closely enveloping 
the lower part of the Spadix. On 
detaching the latter from it, we 
find at the bottom several tiers 
of round ovaria, which do not 
possess any proper style or stig- 
ma, but have a sort of pucker- 
ing at their points, which serves 
the purpose of the latter. Each 
is one-celled, and contains two 
ovules growing from the side. 
Above these are two or three 

Fig. 114. Arummaculatum. A, spathe rows of abortive or undeveloped 
with gpadix enclosed ; B, spadix sepa- ovaria, in the form of homed 
rated, showing a, ovam, b and rf, abor- pear-shaped bodies. Above 
tive ovana, c stanumferous flowers, c *, • t. • 

naked part of the spadix; C, cluster of ^^^^Se, agam, there 18 a crowd 

berries ripened on the spadix. of stamens with very short 
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filaments; and these are soimounted by anotber cluster of abor- 
tire oTaiies. Here we hare a laige cluster of pistilliferous and 
staTniniferous flowers, in which the floral envelopes are entirelj 
wanting, and in whidi, therefore, the separate flowers can scarcelj 
be distinguished. Each oTarium, howeyer, is the essential part of 
a pistilline flower; whilst eveiy cluster of anthers is tiie essential 
part of a stamineous flower; so that here we have the most 
necessaij oorgans of firucdflcatioii reduced almoal to the lowest 
conditioa in wiudi they can exist. In a few of the tribe, how- 
CTer, a perianth is present consisting of four or nx pieces. The 
firnit of the Common Arum ripens in the form of a spike of 
orange-coloured roundish berries, each containing but a nn^e 
seed. Oth« species of the order difier from this in the spadix 
being entirely corered with flowers, in the absence of abortive 
OTaiies, and in such other details. The peculiar character of the 
order is derired finom the close airangement of the flowers upon 
the central column or spadix, and the enclosure of the whole 
within a large spathe. 

731. The Arace® are rery abundant iu tropical countries, out 
become fewer in number in proportion to the distance from the 
equator. In cold or temperate climates they are usually herba- 
ceous; but in tropical countries they attaii a considerable size, 
frequently growing over large trees, to which thsy cling by 'means 
of aerial roots. They are for the most part acrid, and some 
species are extremely poisonous; one of the most remarkable 
effects which any of them produce is occasioned by the Dumb 
Cane (as it is called) a native of the West Indies and South 
America, which has the power, when chewed or evCTi bitten, of 
causing the tongue to swell to such a degree that it cannot be 
moved in the mouth, at the same time occasioning very severe 
pain, from which recovery does not take place for some days. The 
cormus or rhizoma, however, possesses this acridity in a diminished 
degree ; and as it is iurther dissipated by heat, they become valuable 
articles of food. Those of the Spotted Arum are used for this 
purpose in the Isle of Portland ; and the starchy produce obtained 
from them is even sent to London under the name of Portland 
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Sago. In the West Indies, the tubers of another species are com- 
monly eaten under the name of Eddoe. One of the most innocent 
species is that known in Britain under the name of Scented Flag- 
Rush (Acorus calamus), which is aquatic in its habits, as its 
common name implies. The rhizoma of this plant contains a 
considerable quantity of an aromatic essential oil, which imparts 
its fragrance to the mealy matter through which it is diffused; hence 
this is consumed in large quantities perfumers and the makers 
of hair-powder. It is also employ eu in medicine as a tonic and 
cordial. This order is rery Testing to the Physiologist, on 
account of the example which it affords of the development of 
heat during the process of flowering ($ 412). 

732. There now only remain to be considered two prders of 
Endogens, which bear a strong general resemblance to each other, 
and, indeed, are not ^ways readily separated. One of these is 
that which has been spoken of as pre-eminently useful to man,— 
the order Qramink£, Grass tribe ; the other, the Ctperacelb, or 
Sedge tribe, is almost as completely useless. They agree in 
the peculiar character of the floral envelopes, which constitute 
what is known as the hiLsk or chaff of com, the separate pieces- 
or scales being termed glumes. These are regarded by the 
scientific botanist as metamorphosed bracts. The Sedges may 
be, for the most part, readily distinguished from Qrasses, by 
their hayiiig stems which are solid and a igular, instead of round 
and hollow, besides which there is no hard partition at its joints. 
Moreover the flowers are (with few exceptions) only protected 
by a soHtary glume or bract. The flowers in some species all 
contain both sets of organs; others are monoecious, and others 
again are* dioecious. The stamens are usually three in number, 
but are sometimes fewer, and occasionally more nc^^lferous. The 
ovarium is often surroundel by little bristles, which are per- 
haps the rudiments of an undeveloped perianth, as no other traces 
of calyx or corolla can be found ; it contains^ne seed ; and its style 
is usually single, dividing at the top into twio or three stigmata. 
The fruit, when ripe, is a hard three-cornered nut, indicating the 
original formation of the ovarium from three carpels. The seed 
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presents a remarkable difference from that of Qrasses ; for the 
embiyo is a minute roundish undiyided body, lying buried 
within the albumen, at its lower extremity, instead of being 
placed on its side, as it will be presently shown to be in the 
Grasses (§ 735). 

733. To the Sedge tribe belong many of the plants which are 
popularly conadered as Rushes, and which are employed in the 
manu£Eu;ture of candles, mats, and chairs ; amongst the most re« 
markable of the British species is the Club Busk, which sometimes 
grows to the height of nine feet. This order b perhaps more 
widely distributed than any other except the Qrasses. Several of 
its members are found in marshes, ditches, and by running 
streams ; others flourish in meadows and on heaths ; others in 
groves and forests, others on the loose sand of the sea-shore, 
others on almost naked rocks, and others on the barren sides and 
summits of mountains. In the most northern climates, their 
number equals that of the GraminesB ; but as we approach tbe 
Equator, the proportion very much dimioishes, both by the in- 
crease of the Grasses, and the diminution of the Cyperacese. Some 
of this tribe have a large rhizoma, which may be employed for the 
same purposes as that of the edible Araceae. One of the most 
interesting plants belonging to the group is the Papyrus^ £imoas 
as having afforded to the ancients the chief of their materials for 
writing, from which oiir word paper is derived, although the 
nature of the ihing is entirely different The former uses of this 
plant, which is a native of Ethiopia and Egypt, were many. The 
roots were chewed for the pleasant juice they yield, and the 
Egyptians used to roast their stalks and eat the soft pulpy matter 
they contain. The stalks afforded materials for ropes and cables ; 
and the le^es were employed, as they are at the present time, to 
make the small boats, in which the inhabitants of the banks of 
the Nile venture upon its waters. Although the Papyrus generally 
prrfers stagnant pools and lakes, yet it will grow in rapidly-run- 
ning streams ; and in such circumstances it is stated always to 
oppose one angle of its three-cornered stem to the current, so as to 
break it with the least force. The material used for writing on is 
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commonly said to hare been prepared from the leaves of the 
plant ; this is not the case, as it was obtained by separating the 
thin plates of cellular tissue which he just beneath the exterior of 
the stem, those nearest the centre being esteemed the best. These 
were then trimmed at their edges, so as to meet equally, and hud 
side by side on a hard flat table ; and other pieces, similarly cut, 
were laid across them at right angles. They thus formed a sheet of 
many pieces, which required a means of adhesion to become one 
united substance when closely pressed together. This union was 
effected simply by sprinkling them- with water ; since they them- 
selves contain a sufficient amount ofgiunmy and saccharine matter 
to adhere when this is dissolved by the water. The ancient 
Egjrptians made sheets of a prodigious length ; the celebrated tra- 
veller Belzoni had one whicn was 23 feet long by 1^ broad. From 
Egypt it was long exported m large quantities, especially to 
Greece and Rome; and was the only material employed for 
writings destined to be preserved, until the invention of parch- 
ment, which took place about 250 B. O. This for a long time, 
however, did not supersede papyrus, the demand for which at 
Rome continued for a long time after the Christian era. The 
supply was interrupted by the invasion of Egypt by the Saracens, 
in the seventh century ; and as parchment was then generally 
substituted for it, the demand no longer existed. The latest notice, 
of its regular manufacture brings it down to the eleventh century. 
The quantity made by the ancient Egyptians must have been 
enormous, judging by the number of rolls frequently found in the 
tombs, and in the mummy-cases. In the Museum of Naples, 
there are nearly 1800 MSS. of this description, which have been 
dug out of a small part of the city of Herculaneum ; whence the 
number that must have existed in the Roman Empire at that 
time may be in some degree guessed at. The paper produced 
from this substance, however, — so far as can be judged of by the 
specimens which have been preserved to us, and by the attempts 
which have been made to revive the manu&cture, was inferior to 
the paper we now produce from linen and cotton rags, in every 
respect save durability. • 
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734. The general appearance of the ordinary Graminrs or 
GrasteSj is ^miliar to every one; their hollow, cylindricaT and 
jointed stems, with their long narrow leaves, distinguish them 
readily from all other plants. But we are not so commonly in 
the hahit of associating, with the humhle kinds with which we are 
familiar, the tall Sugar Canes and gigantic Bamboos of tropical 
climates ; yet these are only Grasses on a larger scale, agreeing 
with our own in every essential particular, and differing mostly in 





Fig. 115. Sugar-Cane with its flowers. A, whole plant ; 
B, duster of flowers enclosed in glomes ; C, single flower 
enlarged, with glumes separated; D, flower opened, show- 
ing a, stigmas, b 6, stamens, c, scales, d, palese. 

Size. The amount of variety in subordinate characters among 
the several genera and species of this large order, is very con- 
siderable ; and it will be only attempted here to give a sketch of 
what may be regarded as the typical structure of the organs of 
fructification. It will be found convenient to begin with the 
inner rather than with the outer part of the flower. In the Sugar- 
Cane, for example, on separating the parts of the flower, we 
observe the centre occupied by an ovarium, having two. styles 
surmounted by hairy stigmas ; and round this are disposed three 
stamens, with larg«% anthers supported on very slender filaments. 
The number of these varies in different tribes ; but they are in 
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geteral three ; though somedmea six (aa in Bice), and occauonaUy 
ontf one oi two, are developed. In some (brasses, the two sets of 
orgaos are disposed in distinct flowers, sometiinea on the same 
plant, and sometimes in different ones. The enrelopes of these 
consist of sereraL wrappings of little scales, which hBTe receiTed 
various deaignatioDs. The inner pair, which are usually very small 
and thin, closet}' fiheatbing the ovary, aietermed^co/ef; externally 




Fig. 117. A olnatetor paniola 
ot tiomn of the Rice PlaDt,with 
bract in glumo. 



Ftft llfl Ptower of Rloe 
A, abotriog palen tud awn ; B, i 
Btigmaa, with two ot the ni sta 

to these, surrounding the stamens, are two others which are called 
Paka. These again are enclosed between anotherpair, which are 
the glumei. The midrib of one palea or one glume is often pro- 
longed Into a hristle-like tenninatioD, which is called an own. 
Where die flowers are arranged in distinct clusters, each of these 
is usually sheathed in a large scale arising from the base of its 
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sufficient deyelopment to absorb and prepare nutriment for them- 
selves, by which time the store laid up in the albumen is exhausted. 
This proTision enables the germination of the seed to take place 
with much greater rapidity than we usually find in those which 
haye a separate albumen ; for in the latter, the surface by which 
the young plant absorbs from it is much smaller, the cotyledon 
being sent upwards around the young stem. 

736. In general, the true stems of Grasses are hidden, like 
those of several other Endogenous tribes, as well as of Ferns, 
beneath the earth ; and the stalks which bear the organs of fruc- 
tification are not to be considered in this light. In the Bamboos 
of tropical climates, however, the true stems elevate themselves 
into the air, sometimes to the height of 60 or 60 or even 100 feet, 
sending out lateral branches. The internal structure of the 
rhizoma of the Qrasses is strictly Endogenous; as is that of the 
cidma or hollow stems, if examined at the period of their first 
development; and their subsequent hoUowness results merely from 
the development of the fibrous portion of their structure, which 
forms the exterior, fEuster than the cellular parenchjrma increases 
to fill it. This form of the stem is a vety beautiful illustration of 
the mode in which the greatest possible strength may be obtained 
with the least expenditure of material. Some of the Grasses have, 
instead of a rhizoma or an upright stem, a long creeping stem, 
which runs near or upon the surfeice, sending down roots into the 
soil, and developing leaf and flower-buds at intervals. This ten- 
dency has already been adverted to as very troublesome in the 
Couch-grass (Triticum repena) ; but is of great service to man in 
a sjass termed the Sand-Reed (Arundo arenaria) and others, 
which can vegetate amidst dry and drifHng sand, and are hence 
employed to give fimmess to embankments, which they pierce 
with an entangled web of living structure, that offers a resistance 
rarely overcome by the force of storms, and is renewed as fiist as 
it is destroyed. Such grasses do not increase so much by seeds as 
by the multiplication of buds ; and hence they are commonly 
spoken oi Vi& viviparom ; cattle will no« eat them, and hence they 
are providentially adapted to escape that mode of destruction ; 
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but when they have been uprooted by the thoughtlessness or 
Ignorance of man, the most serious eyils have arisen. In Scotland, 
for example, laige tracts of once fertile country haye been rendered 
barren, by the encroachment of sand hills, which have giyen^them the 
desert-like aspect of £g3rptian plains ; and this encroachment has 
resulted from the wanton destruction of the mat grasteB^ which 
were pulled up by the countiy people for fuel, to such an extent, 
that an Act of Parliament was passed about an hundred years ago, 
rendering it punishable to do so. 

737* Less need be here said of the uses of thid tribe to man, since 
they are more obyions than those of most others, especially to the 
inhabitants of temperate climates. When it is considered that all 
the Wheat, Barley, Oats, Rye, and other Corn-grains used as food 
by man, — as also Rice and Maize or Indian Com« which support 
an even larger number than the former, — ^the Sugar, which is now 
become not only an article of luxury to him but of necessity, — and 
the various grasses that form the staple food of nearly aU the 
animals upon which he relies for the supply of his appetite and for 
assistan c e in his labours, — ^it will be at once seen that no single 
tribe can be compared with the Ghraminese in importance to him. 
We hare had to notice other tribes and even particular species, 
which are of the most important benefit in certain situations; such 
are the Date and the Cocoa Nut. But these are valuable jnst 
because the Grasses, which are otherwise universal in their dis- 
tribution, are prevented by peculiarities of climate or other causes, 
from flourishing in those particular spots. In all but the very cold- 
est parts of Europe, we find some of the corn-grains aifording the 
principal supplies of food ; — barley and oats in the north, rye in 
latitudes a little more southern, and then wheat In the Southern 
parts of Europe, rice and maLse come into ordinary cultivation ; 
and the use of these extends throughout the tropics. 

738. The various provisions for the natural propagation of 
these important vegetaUes are extremely interesting. The animals 
which browse upon them usually prefer the foliage, leaving the 
flower-stalks to ripen their seed; or, if they destroy both, the 
plant spreads by o£&ets from the underground stems. Even if they 
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be trodden down, they are not destroyed ; for buds are developed 
from the several nodes of the stem, which thos multiply the plant 
It is on exposed downs and barren places, where the heat is in- 
sufficient to ripen the seeds, and where there is no germination, 
that we find the tendency to multiply by buds most remarkable. 

739. It may give some idea of the enormous amount of sub- 
sistence afforded by the Grasses, to state that, some years ago, 
when the population of Britain was much less than it is at present, 
it was calculated, after a laborious series of investigations, that 
416 million bushels of com are annually consumed in Britain, 
besides 100,000 bags of Rice, and 200,000 tons of sugar. It has 
been estimated that there are upwards of a million of horses em- 
ployed in Britain in different ways, each requiring as much 
vegetable food as would support eight men ; the value of their 
pasturage, therefore, must be fully one-third of that from which 
the quantity of com just mentioned is produced. Further, it has 
been stated that, not computing pork, bacon, or poultry, upwards 
of 150 million pounds of meat are annually consumed in London 
alone ; and this amount should probably be multiplied by at least 
ten, to represent the consumption of the country in general. 
A£;ain, it has been calculated that the value of the butter and 
cheese annually made in Britain is not less than £5,000,000. 
These and many other animal products are almost entirely obtained 
from the plants of this order ; which, however, insignificant in 
appearance, have been obviously adapted, in a peculiar manner, 
by an , All-bountiful Creator to the varied wants of his human 
offspring. 

740. In speaking of the uses of the Grasses to man, that of 
the Bamboos should not be forgotten. To the Indian Savage 
they" afford almost all that he wants, except the food which he 
derives from his rice or his maize. '^ With their lightest shoots 
he makes his arrows, the fibres of the wood^ form bowHStrings, 
and from the larger steins he fabricates a bow ; a long and slender 
shoot affords him a lance-shafb, and he finds its hardened point a 
natural head for the weapon. With the hardened stems he builds 
the walls and roof of his house ; its leaves afford him an impene- 
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trable thatch ; split into narrow strips it gives him the material for 
weaving his floor-mats, and other articles of domestic convenience; 
its fibre furnishes him with twine, and its leaves provide him with 
paper, when he becomes sensible of the utility of such a material 
Would he commit himself to the waves, the stems form the hull of 
his boat, which by a few skins stretched over it is rendered water- 
tight ; they also give him masts, and then slips of wood become 
cordage, or are woven into sails." Even in more civilized coun- 
tries, such as China, India, and Japan, they are applied to a great 
number of useful purposes. Water-pipes are often made of them; 
and they are used in the construction of fences, in building houses 
and boats, and in the manufacture of various articles of furniture. 
Short sections of the stems, cut so as to include the nodal partition, 
are employed for a great variety of useful purposes ; the small 
ones serve as cups; and the large ones (which are sometimes 
more than a foot in diameter) for tubs and boxes. 

741. The following table exhibits, in a simple form, the cha- 
racters by which the foregoing orders may be distinguished firom 
each other, and from other tribes of Endogens which have not 
been here noticed. 
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I. Flowers Complete. 

A. Oyarj inferior. 

a, Veins of leaves diverging from the midrib, 
a, Anthers 2-celled. 

Stamens 3 Seiiaminece 

Stamens 6 Mtisacece 

/3, Anthers 1 -celled Marantaceoe 

3, Veins of leaves parallel with the midrib. 

a, Flowers gynandrpus .. .. Orchidem 

/3, Flowers not gynandrous. 

Anthers turned outwards . . Iridacce 
Anthers turned inwards. 

Stamens 6 AmaryUidece 

f Stamens more than 6 . . Hydrocharacece 

B. Ovary superior. 

a, Sepals resembling petals. 
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ft Ovules erect Lemnacece 
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'^ It is admirably adapted to cherish a love of scientific research where it 
already exists, and to engender it in minds hitherto insensible to its unalloyed 
attractions. The style is extremely lucid ; scientific terms are not introduced 
where they are not absolutely necessary, and never without explanation ; and 
• the numerous facts developed are accompanied by illustrations which make 
them palpable to the eye. As an introduction to the delightful study of Botany, 
to which indeed the subject is closely allied, this Treatise on Yogetable 
Physiology is invaluable ; and it supplies, what was much wanted, an elementary 
book on these sciences. We must remark, in conclusion, that several other 
treatises on scientific subjects, <* to be executed by the same writer," are 
announced, which we purpose to notice as they appear. If they be as ably 
compiled as the volume before us, they cannot fail to command a large sale 
and prove of eminent asrvice to society." 

From the Eclectic Bemeiv, Augusty 1841. 

'< The volume before us possesses merit of a very high order. The talents 
and attainments of its author are evidently such as qualify him to take his 
station, as an original author, experimenter, and discoverer, among the most 
exalted sons of science. If this work had been published in a splendid and 
expensive style, it would have found its appropriate place in the libraries and 
cabinets of the opulent So much the greater is the debt of gratitude for such 
a disinterested employment of abilities, which would have commanded honor in 
the first circles; and that honor, we feel assured, will eventually not be 
wanting. 

'* This succession of works will comprise, in addition to the volume in our 
hands, Botany, Zoology, Animal Physiology, Habits and Instincts of Animals ; 
Mineralogy, Geology ; Mechanics, Astronomy, Hydrostatics, Hydraulics, 
Pneumatics; Sound, Heat, Light, Electricity, Magnetism; Chemistry, and its 
application in the Arts. 

*^ Of the present volume we only say further, that, not only to the philosophi- 
cal Student, but to farmers, and all others who wish to cultivate their fields and 
gardens with intelligence, and the best hope of profitable returns, its instruotions 
will be of signal advantage. 

^In particular, the observations upon the excretions of plants, and the 
inferences thence to be drawn, with regard to the rotation of crops, are of the 
first importance in rural economy. 

** We perceive, with no little satisfiEiction, that the entire series of these 
treatises will be from the same able and accomplished author. On account of 
the innumerable points of connexion and mutual illustration between the 
subjects, this is a very important fact" 

From the CongrtgtUumal Magazine, August, 1841. 
<< The Society for the Promotion of Popular Instruction has commenced a 
series of original elementary treatises, to be published quarterly, and which, 
when complete, will form < A Cyclopedia of Natural Science.* The first part> 
on * Vegetable Physiology,' is a promising specimen of the work, as it is taU , 
of the facts of science, recited with the clearness of a philosopher, and the piety 
of a Christian.** 

THE 

LIFE & POEMS OF JOHN BETHUNE. 

Second Edition,, Foolscap Svo. Cloth^ 4«. 

• • • u Here, however, industry, uprightness, self-denial, self-sacrifice, 
with contentment and resignation to the Divine Will, mark the character from 
the beginning to the end of life in John Bethune. Nothmg can be more touching, 
true, and dear than the evidence of these virtues, — rare Ui combination at dl 
times, and rarest in alliance with the poetic temperament, — as they are mani- 
festea in this fiuthfiil record, by his affectionate biographer. The perusal of 
the narrative as illustrating the poems, and the perusal of the poems as illus- 
trating the narrative, has awakened in my mind more and deeper sympathy of a 
peculiar Idnd than the memoir of any other ^^oc(t eft VXi^^^^MA.v^^^^^ks^^^KSdcs^aiSiiR^^ 
nonxiabed ; and tu and wide may Yna sous veA \Hfi\or5 ^^ "twb^ ^rat SiQfc\s««js5fc5 
of *aU aorta and conditions of men,^ that lotvaLft m ^'^ '>^'«fi^ i^^^JS^ 
AomWed, and homility in the lowest exalted. * * . * k\^^w^ 
Ktrth in iu own inteinity ; It needs no fuxChec '^oxwi\i«t oVQoft *?S??L 
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1. AN ESSAY ON THE EVILS OF POPULAR IGNORANCE. 

])y John Foster. UcTised expressly for the Society for the Promotion 
of Popular Instruction. Second Edition (ff Five Thousand, Svo. It. 6d. 

2. MEMOIRS OF FELIX NEFF, JOHN F. OBERLIN, and BERN- 

HARD OVERBERG. 8vo. Is. Cd. 

3. THE LIFE OF LUTHER; with Notices and Extracts of his Popular I 

Writings. With an Introductory Essay by the Author of << Natural I 
History of Enthusiasm," &c. 8ro. 3s. } 

4. Dr. BUCHANAN'S CHRISTIAN RESEARCHES IN INDIA, with ! 

a Summary of the Subsequent Progress of Missionart Operations in ( 
the East ; to which are prefixed, a Memoir of the Author, and a Sketch i 
of the Earliest Protestant Missions in India. 8vo. 2s. { 



fiatixti at tt^t preM. 

From the PatrioL 

We are happy to find that, of Foster's masterly and invaluable Essay, which 
has been revised expressly for the purpose by the Author, a second issue of five 
thousand has already been called for. For cighteen-pence may now be procured 
a work which every Christian miu!;:ter, every Sunday-school teacher, every one 
who takes an interest in the question of national education, or in the welfare of 
the lower classes, ought to peruse and repcruse till ho has incorporated the sen- 
timents and reasonings of the eloquent Essayist with his inmost thoughts and [ 
feelings. ; 

From the Edinburgh Chronicle, 

We are glad to think that all our cheap works have hitherto been excellent ) 
in point both of principle and feeling ; but none of them can, in these respects, 
be superior to <* Foster's Essay on Popular Ignorance,^ which eminently deserves, 
and we doubt not will obtain warm public encouragement. The first issue 
consists of oOOO ; we shall be disappointed if Jiue times that number do not event- 
ually sell. The work withal is marked by large type, and elegant paper, and 
would not dishonour even a first-rate library. 

Letter from Dr. Pye Smith, to tltc Editor of the Congregational Magazine^ Aprils 183^. 
** A Work [Foster's Essay J which, popular and admired as it confessedly is, 
has never met with a thousandth part of the attention which it deserves. It 
appears to mo that we are now at a crisis in the state of our country, and of the 
world, which renders the reasonings and exhortations of that eloquent produc- 
tion, applicable and urgent beyond all power of mine to express." 

From the Patriot. 
The third volume of the Series [the Life of Luther] is also a translation from, the 
German: but the work of Pfizer has considerable biographical merit. At the present 
moment it is of peculiar importance that the attention of the religiouspublic should 
be directed to the facts and principles of the Lutheran Reformation; to the main- 
spring of its success, and the causes of its ir completeness said comparative failure. 
The Introductory Essay will place the reader in a position advantageous for 
discerning the true character of the Reformation in connexion with preceding 
endeavours to restore Apostilic Christianity. The eloquent Writer is peculiarly 
well qualified, by his profound acquaintance with ecclesiastical history and 
biography, to perform thi.s service for those who trust in his guidance. We con- 
fidently anticipate for this volume a very extensive sale, and need scarcely 
recommend all our readers to purchase it. 

From the. Congregaiiimal Magazine, 
* * may be safely pronounced a work of cxtensivo and varied information, 
that deserves to be reail by every intelligent Christian. * * We must not 
omit that the Introductory Essay, by Mr. Isaac Taylor, is an able and elegant, 
but necessarilv succinct review of *'the several endeavours that have been 
made, in the course of ages, to recover apostolical Christianity; or at least, to 
maintain a protest against the illusions and the tyranny of the prevailing 
\ church system.** We have read it with sincere pleasure and much advantage ; 
and own, that the paper alone is worth three shillings, which is the very 
moderate price of the whole book. 

From Vic Spectator. 
The spirit and temper of Pfizer's work ^thc lAte ol \^xx\\v«t\ «Wi %aasi!ftiWi*. 

WRIGHT, ALLIS, A.lSIi B k^tili^ X.\A^ 
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